FM TRANSCEIVERS 


220MHz _480MHz 


ICOM INCORPORATED 


FOREWORD 


This service manual contains information relative to the theoretical, physical, mechanical, and 
electrical characteristics of the IC-38A and IC-48A/E — versatile new FM mobile transceivers from 
ICOM. 


SET T/D.S@L 


The picture shows the IC-38A version. 


ASSISTANCE 


The IC-38A was designed for use exclusively in the United States. There are three separate versions 
of the IC-48A/E which are referred to in this manual by the assigned version numbers listed below. If 
you require assistance or information regarding the operation and capabilities of the IC-38A or 
IC-48A/E, please contact your nearest authorized ICOM Dealer or ICOM Service Center. 


#01 IC-48A U.S.A. version 
#02 IC-48A Australia version 
#03 IC-48E Europe version 


Please supply all of the following information for each part when ordering from your dealer or ICOM 
Service Center (Refer to the schematic diagram). 


1. Equipment model and serial number (i.e., IC-48A, 02054) 
2. Part number and name (i.e., 1C3, FM IF IC) 

3. Manufacturer’s number (i.e., MC3357P) 

4. P.C. Board name and number (i.e., RX UNIT B-1157E) 

5. Quantity required (i.e., 1) 
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SECTION 1 SPECIFICATIONS 


m@ GENERAL 


Frequency coverage 


Frequency resolution 


Memory channels 
Usable temperature range 


Power supply requirement 


Current drain (at 13.8V DC) 


(IC-38A) 


(IC-48A/E) 


Antenna impedance 
Dimensions 


Weight 


@ TRANSMITTER 


Output power 

Emission mode 
Modulation system 

Max. frequency deviation 
Spurious emissions 
Microphone 


@ RECEIVER 


Receive system 
Modulation acceptance 
Intermediate frequencies 


Selectivity 
Sensitivity 


Audio output 
Audio output impedance 


: IC-38A 220~225MHz 


IC-48A U.S.A. version 440~450MHz 
IC-48A Australia, IC-48E versions 430~440MHz 


: IC-38A 5, 10, 15, 20 or 25kHz (programmable) 


IC-48A U.S.A., Australia versions 5, 10, 15, 20 or 25kHz 
(programmable) 
IC-48E 12.5 or 25kHz (programmable) 


: 21 channels 
: —10°C~+60°C (+ 14°F~+140°F) 
: 13.8V DC+15% (negative ground) 


AC power supply is available for AC operation. 


: Transmit 
HIGH (25W) Approx. 6.5A 
LOW (5W) Approx. 3.0A 
Receive 
Max. audio output Approx. 800mA 
Squelched Approx. 450mA 
: Transmit 
HIGH (25W) Maximum 7.5A 
LOW (5W) Approx. 3.5A 
Receive 
Max. audio output Approx. 800mA 
Squelched Approx. 450mA 


: 50Q unbalanced 
: 140(140)mm(W) x 50(50)mm(H) x 155(171)mm(D) 


Bracketed values include projections 


: 1.2kg 


: HIGH 25W ~=LOW 5W 

: F3 (F2, when optional UT-28 is operating) 

: Variable reactance frequency modulation 

> +5.0kHz 

: More than 60dB below carrier output power 

: 600Q electret condenser with Push-To-Talk and scanning switches 


(The IC-48E version includes a 1750Hz TONE CALL SWITCH). 


: Double-conversion superheterodyne 
: FM 
: IC-38A 1st 17.2MHz 2nd 455kHz 


IC-48A/E 1st 23.15MHz 2nd 455kHz 


: More than 12.5kHz at —6dB 


Less than 25.0kHz at —60dB 


: Less than 0.18uV for 12dB SINAD 
: More than 2.4W at 10% distortion with an 8Q load 
> 4~80 


All stated specifications are approximate and subject to change without notice or obligation. 


2-1 FRONT PANEL 
©) ® @ 


LCD READOUT 
(See 2-2 below) 


SECTION 2 OUTSIDE AND INSIDE VIEWS 


NOTE: The following diagrams 
show the IC-38A. 
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23.606 35. a} 


(Low) [r's} TS) aimmmaeneil om | 


@ VOLUME CONTROL/POWER SWITCH [VOL/PWR] 

@ SQUELCH CONTROL/CHECK SWITCH [SOL/CHK] 

@ VFO/MEMORY READ SWITCH [VFO/MR] 

@ SET SWITCH [SET] 

6 TUNING CONTROL 

© DOWN/UP SWITCH [DOWN/UP] 

@ TONE SWITCH [TONE] (IC-38A, IC-48A U.S.A. version) 
CALL SWITCH [CALL] (All IC-48 versions except U.S.A.) 


2-2 LCD READOUT 


2-3 REAR PANEL 


@) POWER CONNECTOR 
ANTENNA CONNECTOR 
@) EXTERNAL SPEAKER JACK 


eT esr 
CDF 


WRITE SWITCH [WRITE] 

@ HIGH/LOW SWITCH [HI/LO] 

TRANSMIT/RECEIVE INDICATOR [T/R] 

@ DISPLAY DIMMER SENSOR 

@ DUPLEX SWITCH [DUP] 

a MIC CONNECTOR 

TONE SQUELCH SWITCH, DIGITAL SQUELCH SWITCH 
[T/D. SQL] 


@® FREQUENCY INDICATOR 

SUBAUDIBLE TONE INDICATOR “TONE” 

@ DUPLEX MODE INDICATORS “DUP—, DUP+” 
OFFSET WRITE INDICATOR “OW” 

GROUP CODE INDICATOR “AQS” 

@) SQUELCH SYSTEM INDICATOR “D. SQL” 

@) MEMORY CHANNEL NUMBER 

@ MEMORY MODE INDICATOR “M” 

@ MEMORY CHANNEL SKIP INDICATOR “SKIP” 
@ “S/RF” INDICATOR 

@ TUNING STEP INDICATOR “TS” 

@) OUTPUT POWER INDICATOR “LOW” 


2-4 MAIN UNIT 


(IC-38A) 
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R71 (3.3kQ Max. 


R72 (2.2kQ Min. Power Adjustment) 


LPF, Antenna SW., and 


Phase Detector 


VCO Unit 


X1 (PLL Reference Oscillator Crystal) 


R48 (47kQ Max. 


Tone Deviation Adjustment) 


IC5 (S-7116A Subaudible 


Tone Encoder) 


(IC-48A/E) 


R83 (RH051CS4JODA/4.7kO 


Power Adjustment) 


R100 (10kQ Max. 


Deviation Adjustment) 


R89 (100kQ Mic. 


Gain Adjustment) 


Space for optional 


UT-28 or UT-29 


J4 (for optional unit) 


Max. Tone Deviation Adjustment) 


Built-in Programmable 


Tone Encoder Circuit 
IC7 TC4094 

IC8 S7116A 

X2 Crystal 3.579545MHz 


Space for optional 


UT-28 or UT-29 


J6 (for optional unit) 


IC1 (SC-1027 RF Power Amp) 


R54 (RH0521CS3J04A/4.7kO Max. 
Power Adjustment) 


R56 (RHO521CS3J04A/4.7kO Min. 
Power Adjustment) 


Driver Circuit for 


Transmitter 


Mic Amp, IDC, VCO, 


and PLL Circuits 


2-5 RX UNIT 


(IC-38A) 
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IC6 (SC-1028 PA Module) 


CPU Reset Switch 


C39 (RF Amp Resonance 


X2 (2nd LO Crystal) 


IC4 (uPC1241H AF Power Amp) 


BT1 (BR2032-1T2 


Frequency Adjustment) 


RF Amp BPF 


R28 (4.7k S-Meter Adjustment) 


(IC-48A/E) 


Chu nese: ouiten 


Backup Lithium Battery) 


IC3 (MC3357P FM IF Circuit IC) 


HNN 


FI1 (17M15B Crystal Filters) 


IC1 (MB3756 8V Regulator) 


BT1 (BR2032-1T2 


FI1 (23M15B2 Crystal Filter) 


Bandpass Filter for Receiver 


Q2 (2SK125 2nd RF Amp) 


Q3 (3SK121Y 1st Mixer) 


Backup Lithium Battery) 


R22 (RHO651J30EA 


S-Meter Adjustment) 


IC4 (uPC1241H AF Power Amp) 


IC3 (MC3357P FM IF Circuit IC) 
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3-2 (IC-48A/E) 
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SECTION 4 


IC-48A/E CIRCUIT DESCRIPTION 


4-1 RECEIVER CIRCUITS 


4-1-1 LOW-PASS FILTER AND ANTENNA SWITCHING 
CIRCUITS 


Incoming signals from the antenna connector are fed to a 
low-pass filter consisting of C33 ~ C39, C104, L11 and L12 
on the MAIN UNIT and then are applied to an antenna 
switching circuit consisting of D6 and D7. D6 and D7 turn 
OFF when the transceiver is in receive mode. 


4-1-2 RF CIRCUIT 


Signals from the antenna switching circuit are fed to Q1 
(the 1st RF amplifier on the RX UNIT) through a low-pass 
filter consisting of L1, C2, and C3. 


Signals amplified by Q1 are fed to bandpass filter L3 (a 
helical resonator), to eliminate unwanted out-of-frequency 
signals. The signals are then fed to Q2, the 2nd RF 
amplifier. 


Signals amplified by Q2 are fed to bandpass filter L5 (a 
helical resonator), to obtain good selectivity. 


4-1-3 IF CIRCUIT 


Signals from L5 are fed to the 1st mixer (Q3) and are mixed 
with a 1st LO signal from the MAIN UNIT. They are then 
converted into 1st IF signals (23.15MHz). The 1st LO signal 
is fed into Q3 on the RX UNIT by applying R8V to D1 via R4 
on the MAIN UNIT. 


1st IF signals from Q3 are applied to crystal filter Fl1 which 
accepts the object signals and eliminates any unwanted 
signals. 


1st IF signals passed through Fl1 are fed to a matching 
circuit consisting of L8, C24 and C25, and are amplified by 
Q4, the 1st IF amplifier. D1 and D2 are limiters that limit 
strong signals. Amplified 1st IF signals are fed to IC3 and. 
mixed with a 2nd LO signal to obtain 2nd IF signals 
(455kHz). 2nd LO signals are generated by an oscillator 
circuit in IC3 and crystal X2. 


2nd IF signals from IC3 are fed to ceramic filter FI2 to 
eliminate unwanted signals and are amplified by a limiter 
amplifier in IC3 to eliminate amplitude modulation compo- 
nents in the signal. Amplified 2nd IF signals are fed to an 
FM detector circuit in IC3 using quadrature detection to 
obtain audio signals. This IF circuit is a non-adjustment 
circuit using a phase-delay element with ceramic discrimi- 
nator X1. 


4-1-4 S/RF INDICATOR CIRCUIT 


In receive mode, a portion of 2nd IF signals from IC3 (pin 5) 
on the RX UNIT pass through C43 and are level adjusted by 
R22 and amplified by IC2 (the S-INDICATOR amplifier). 2nd 
IF signals are then fed to D3 and D4 where they are 
rectified, obtaining DC signals for the S-INDICATOR. The 


DC signals drive the S/RF INDICATOR on the LCD READ- 
OUT. In transmit mode, S-INDICATOR signals from the 
MAIN UNIT drive the S/RF INDICATOR. 


4-1-5 AUTOMATIC DIMMER CIRCUIT 


This circuit consists of Q10, Q11, and Q12 on the RX UNIT 
and R3, a photo sensor (Cds) on the EF UNIT. R3 alters the 
collector current of Q10 according to brightness. The 
current drives Q11 and Q12. The charge of C83 continuous- 
ly changes the brightness of the LCD READOUT. 


4-1-6 AF CIRCUITS 


Audio signals from IC3 on the RX UNIT are amplified by a 
noise amplifier circuit in IC3 via the SQUELCH CONTROL 
on the front panel. A noise detector circuit consisting of D7 
and D8 detects noise components. The noise components 
are fed to the SQUELCH CONTROL, Q6. Q6 generates the 
AF MUTE signal when no signal is received. The AF MUTE 
signal is applied to AF amp Q7 and AF amp mute Q15. This 
signal controls Q7 and Q15 which emit no audio output nor 
noise output when no signal is received. 


Audio signals from IC3 are amplified by AF amp Q7 and are 
fed to low-pass filter Q8, before being applied to AF amp 
IC4 via Q9 (the AF mute for D.SQL), Q15 (the AF amp mute), 
and the VOLUME CONTROL on the front panel. The signals. 
are amplified by IC4 and drive the internal or external 
speaker. 


Q15 functions as a muting circuit to block audio signals to 
IC4. An AF MUTE signal is generated when the squelch 
closes or the transceiver is in transmit mode. 


If switches on the front panel are pushed, a phase oscillator 
using Q5 is activated by a signal from the CPU. At this time, 
Q16 turns Q9 OFF, Q9 mutes audio signals from Q8, O15 is 
activated, and only a beep sound is emitted from the 
speaker. 


4-1-7 CPU RESET CIRCUIT 


The CPU reset circuit consists of S1 and Q13. If the CPU 
should malfunction, push the RESET SWITCH to reset the 
CPU. At this time, the CPU is initialized. (See page 2 — 3 for 
the RESET SWITCH location on the RX UNIT.) Q14 prevents 
the transceiver from reverting to transmit mode when the 
CPU is reset. The reset function operates only when the 
transceiver is ON. 


4-1-8 VOLTAGE REGULATOR CIRCUITS 


The 13.8V line which passes through the POWER SWITCH 
on the front panel is applied to IC1 on the RX UNIT and IC9 
on the MAIN UNIT. IC1 is a voltage regulator that supplies a 
constant 8V, R8V during receiving, and T8V during trans- 
mitting. IC9 supplies a constant 5V. 


4-2 TRANSMITTER CIRCUITS 
4-2-1 MIC AMPLIFIER CIRCUIT 


Audio signals from the microphone are fed into Q4, the 
first mic amplifier circuit on the MAIN UNIT. After passing 
through this circuit, the signals are fed into limiter amplifier 
circuit |C2(a). This circuit has preemphasis characteristics 
between 300Hz and 3kHz with 6dB/octave. 


Output signals from the limiter amplifier pass through Q5 
(the mic mute circuit), and are fed into IC2(b), an active 
low-pass filter circuit. The rectangular waveform of the 
limiter amplifier output contains many harmonics. Har- 
monics which are 3kHz or higher are eliminated by low- 
pass filter 1C2(b). 


These filtered signals are applied to Q2 in the VCO circuit to 
modulate the frequency and produce FM signals. R43 is a 
variable resistor for adjusting deviation. 


4-2-2 BUFFER AND DRIVE CIRCUITS 


Signals generated in the VCO circuit are buffered at O9. 
After passing through Q9, signals are then fed to pre-driver 
amplifier Q2 through the T/R switching circuit, D1, and D2. 
Driver amplifier Q3 amplifies the signal fed by Q2 to a 
suitable level for the power amplifier. 


4-2-3 POWER AMPLIFIER CIRCUIT 


Output signals from driver amplifier Q3 on the MAIN UNIT 
are fed into power amplifier module IC1. The maximum 
output power of IC1 is approximately 30W. These output 
signals from IC1 are applied to the antenna connector 
through an antenna switch circuit consisting of D6, D7, and 
a low-pass filter consisting of C30, C33, and L8. 


4-2-4 ALC (Automatic Level Control) and RF POWER 
METER CIRCUITS 


The output voltage of the ALC detector circuit (L6, C23 ~ 
C25, D4, D5, and C27 ~ C29) is a minimum value when the 
antenna impedance is matched at 500. However, when the 
antenna impedance is in a mismatched condition, the 
detector voltage becomes higher than it would be if the 
antenna were matched. The detector voltage is applied to 
the APC amplifier circuit, IC3(a) (pin 2). Output of IC3(a) 
(pin 1) controls Q7 bias voltage, which in turn controls the 
total gain of the power amplifier (IC1) through Q6. R54 is 
the HIGH power adjustment point and R56 is the LOW 
power adjustment point. Both variable resistors control the 
gain of APC amplifier IC3(a). 


The detector voltage is also used for the RF INDICATOR. 
This voltage is applied to pin 5 of IC3(b), is amplified, and 
then is applied to IC2, the S/RF INDICATOR detector circuit 
on the EF UNIT. 


4-3 PLL CIRCUITS 
4-3-1 DUAL MODULUS PRESCALER 


The PLL is designed in a way that allows the desired 
frequency to be generated directly by the VCO, adopting a 
dual modulus prescaler system. The PLL consists of pre- 
scaler IC4 and PLL IC IC5. the CPU feeds N-data to IC5 to 
determine the operating frequency. 


N-data is determined by dividing the desired frequency by 
the reference frequency. The desired frequency is the 
transmit frequency in the transmit mode and the first local 
oscillator frequency in the receive mode. 


Desired frequency 


Reference frequency 


A reference frequency of 5kHz (#01, #02) or 6.25kHz (#03) 
is acquired by X1 and the divider inside IC5. A signal from 
the VCO that is buffer-amplified at Q10 is fed into IC4 and 
IC5 and phase detected, resulting in lock voltages being 
applied to varactor diode D1, which controls the VCO 
frequency. Due to a no-multipling mixing circuitry, the 
circuit constitution is simple and reduces spuriousness. 


4-3-2 LOOP FILTER CIRCUIT 


Output from IC5 (pin 11) is applied to D1 on the VCO UNIT 
via an active loop filter (Q14 and Q15). 


In transmit mode, the PLL time constant switching circuit 
(O18 and Q19) reduces the resistance of R74 and shortens 
PLL lock-up time. 


When the PLL is in an unlocked condition, Q13 and Q17 
turn OFF Q2 on the MAIN UNIT to prevent unwanted 
transmitting. 


4-3-3 VCO CIRCUIT 


The VCO, Q2, employs a Colpitts Oscillator Circuit. The 
free-run frequency of the VCO is controlled by T8V. Q1 
receives 8V when the transceiver is in receive mode. D2 
then turns ON and D1, C2, C3, and C5 ~ C7 are connected 
in parallel. In transmit mode, D2 turns OFF and D1, C2, C3, 
and C5 ~ C7 are connected in series. Thus, the free-run 
frequency of the VFO increases in receive mode. Audio 
signals from IC2(b) are fed to D3 to produce FM signals. 


4-4 LOGIC CIRCUITS 


Logic circuits are installed in the EF UNIT. The EF UNIT is 
located behind the front panel and controls receiver and 
transmitter sections as well as all switch functions on the 
front panel. 


The EF UNIT includes a one-chip microcomputer CPU, 
uPD7514G. This chip contains a 4-bit parallel processing 
ALU, a ROM, RAM, |/O ports, 8-bit serial interface, 8-bit 
programmable timer/event counter, and LCD controller/ 
driver. It operates as an independent unit. 


Following are matrix configurations for the various IC-48A/E controls and switches on the front panel of the IC-48A/E are 
versions. CPU descriptions for all functions related to the also listed below. 


P13 P12. P11. P10 P13 P12 P11 P10 P13. P12 P11 “P10 


IC-48A (U.S.A.) IC-48E (EUROPE) IC-48A (AUSTRALIA) 


4-4-1 CPU PORT ALLOCATIONS 


PORT NUMBER DESCRIPTION 


POO Interrupt input. Processor enters STOP mode. 


P01 Outputs serial CK signals for PLL, tone encoder and optional UT-28 or UT-29. 


P02 Outputs serial DATA signals for PLL, tone encoder and optional UT-28 or UT-29. 


P03 No function. 


P10 ~ P13 Input ports for the matrix circuit. Refer to page 4 - 4 for explanation of the matrix circuit. 


P20 Output port for a strobe signal of the PLL N-data. 


P21 Output port for a strobe signal of the built-in CTCSS encoder N-data. 


P22 No function. 


P30 This port becomes “HIGH” when a beep sound is emitted. 


P31 This port becomes “LOW” for the SEND line when the transceiver is in the transmit mode. 


P32 This port becomes “HIGH” when low power output is selected. 


P33 This port becomes “HIGH” when the Digital Code Squelch is turned ON. 


P40 This port is for LCD control and becomes “HIGH” when the transceiver is turned OFF. 


P41 ~ P53 These ports are for matrix output. 


P60 This is a data input port for the S-INDICATOR and RF-INDICATOR. Refer to SECTION 4 - 4 - 3 for 
further information. 


P61 This port outputs the RESET signal for the sub-CPU, and becomes “HIGH” for about 40usec when 
the transceiver is initialized. 


P62 This port becomes “HIGH” if the operating frequency is out of band. 


P63 This port becomes “HIGH” when AQS commands are sent to the sub-CPU in the AOS system. 


P70 No function. 


P71 ~ P73 These are data output ports for the S-INDICATOR and RF-INDICATOR. Refer to SECTION 4-4-3 for 
further information. 


INT1 This is an input port for the Data Transmit Ready signal during communication with the sub-CPU 


for the AQS system, and is also an input port for the Group Number Verification signal when port 
P33 is “HIGH”. 


4-4-2 MATRIX PORT ALLOCATIONS 


~ DESCRIPTION 


P41 <> P10 ~ P13 


This flow sets a bandwidth. 


P42 <> P10 


This flow sets the IF shift direction jn receive mode. When the flow is activated, the IF shift selects 
(—) direction. 


P42 <> P11 


This flow sets the IF frequency. When the flow is activated, the IF frequency is selected at 17.2MHz 
for IC-38A-and 23.15MHz for IC-48A/E. 


P42 <— P12 


No function. 


P43 <> P10 


This flow activates the [SET] SWITCH function. 


P43 <> P11 


These are squelch signal ports. When the SQLS line becomes “HIGH”, 04 is switched ON. 


P43 <> P12 


These are input ports for the microphone UP/DOWN clock (CK) signals. Q3 is switched ON while 
either the UP or DOWN SWITCH on the microphone is pushed. 


P43 <> P13 


These are input ports for the microphone UP/DOWN signals. Q5 is switched ON while the UP 
SWITCH on the microphone is pushed. 


P50 <> P10 


These are input ports for the [TONE] SWITCH. 


P50 <> P11 


These are input ports for the [VFO] SWITCH, and change the mode from memory mode to VFO 
mode. 


P50 <> P12 


These are input ports for the [MR] SWITCH, and change modes from the VFO mode to memory 
mode. 


P51 <> P10, P11 


These are input ports for the UP/DOWN signals on the TUNING CONTROL. 


P51 <> P12, P13 


These are input ports for the [DOWN/UP] SWITCH. 


P52 <> P10 


These are input ports for the [HI/LO] SWITCH. They control output power when the transceiver is 
in LOW and switch the front panel “LOW” indicator ON or OFF. 


P52 <> P11 


This flow creates the transmit condition. When the [PTT] SWITCH is pushed the SEND line 
becomes “HIGH” when this matrix flow is activated. 


P52 <> P12 


These are input ports for the [DUP] SWITCH. 


P53 <> P13 


These are input ports for the [WRITE] SWITCH. 


P53 <> P10 


No function. 


P53 <> P11 When the optional UT-28 is installed, this matrix flow is activated and the SEL1 line becomes 


“LOW”, switching Q10 ON. 


P53 <— P12 When the optional UT-29 is installed, this matrix flow is activated and the SEL2 line becomes 


“LOW”, switching 013 ON. 


P53 <> P13 These are input ports for the [T/D.SQL] SWITCH. 


4-4-3 S-INDICATOR AND RF-INDICATOR 


S/RF signals from ports P71 ~ P73 are fed to R14 ~ R17 
which are used for digital/analog (D/A) conversion. The S-0 
output voltage of the D/A converter is compared with a 


- NO. OF BARS 


reference voltage of the S/RF at IC2, a comparator IC chip. If oa 
the reference voltage is higher than the voltage of the D/A S-3 
converter, IC2 outputs “HIGH” level voltage. If the refer- 

ence voltage is lower, IC2 outputs “LOW” level voltage. S-5 
The output signal of IC2 is fed to port P60. S-7 
When transmitting, P71 and P72 output “HIGH”, P73 out- S-9 
puts “LOW”, and P60 outputs “HIGH”. If the high power 


output is selected, all ports from P71 ~ P73 are “HIGH” and S-11 
the bar indicator appears at S-7. If low power output is | 
selected, the bar indicator appears at S-3. When P60 is 
“LOW”, the bar indicator does not appear on the LCD 
READOUT. 


S-14 


4-4 


| telah cenudenedl C2 {skip} 


SECTION 5 DISASSEMBLY AND ASSEMBLY DIAGRAMS 


5 - 1 FRONT PANEL DISASSEMBLY 


TOP COVER 30472 


SWITCH HOLDER 43171 


PUSH SPRINGS (H) 42765 


VFO/MR, DOWN/UP 
BUTTONS K-60 


495 FRONT PANEL 20246 


TUNING CONTROL 
KNOB N-93 


VOLUME/POWER CONTROL 
KNOB N-94 


Qu 


PUSH BUTTONS K-59B (SILVER) 
K-59A (BEIGE) 


SQUELCH CHECK KNOB N-94 


PUSH BUTTON K-61B (SILVER) 


FRONT SHIELD 43247 


EF UNIT P.C.B. B-1138B (IC-38A) 
_ B-1140A (IC-48AVE) 


446 LCD REFLECTOR 43152 


ROTARY ENCODER UNIT 
WASHER AND NUT 


VOLUME/POWER CONTROL 


RK0941112008A | 
Da 8S-S-E UNIT 

495 SUB-CHASSIS 30470 446 LCD FILTER 43151 
LCD LP234-A 


446 LCD HOLDER 43150 
LCD COVER 43366 


ROTARY ENCODER 
SRBM1L011A 


SPONGE AN 43169 


SQUELCH/CHECK RK0941114003A 


eas A) M7 42061 STANDOFF (AJ) L=8.0 42435 


— RING, WASHERS, MIC CONNECTOR 8S-S-E UNIT 


5 - 2 IC-38A FRAME DISASSEMBLY 


MP10 FILTER SHIELD CASE 43246 


C BRACKET 43265 


ANTENNA CONNECTOR 
CABLE OPC-90 


MAIN UNIT P.C.B. B-1292 


M-TYPE RUBBER 
CAP 42894 


MODULE SHIELD PLATE 43157 


RUBBER BUSHING 43068 


© 


COVER SLIDER 43318 


POWER SUPPLY 
CABLE OPC-143 


301 CHASSIS-2 20247 


COVER SLIDERS 43318 


AF HEATSINK (A)-1 43313 


RX UNIT P.C.B. B-1293A LAL? 


57 SPEAKER HOLDER 42003 


SP1 SPEAKER 57S38-1 


BOTTOM COVER 30472 
57 SPEAKER SPACER 42082 


5 -3 IC-48A/E FRAME DISASSEMBLY 


LEAD LOCK SPRING 43320 


ANTENNA CASE COVER 43294 
ANTENNA CONNECTOR 


CABLE OPC-123 


de 


N-TYPE PLASTIC 
CAP 42893 
ae RUBBER BUSHING 43068 


MODULE SHIELD PLATE 
43157 


POWER SUPPLY 
CABLE OPC-155 
e4 


COVER SLIDERS 43318 


MAIN UNIT P.C.B. 
B-1156E 


Q\ 


PLL-A CASE 
COVER-1 43291 


301 CHASSIS-3 20247 


AF HEATSINK (A)-1 
43313 


RX UNIT P.C.B. B-1157E 


57 SPEAKER HOLDER 42003 


BOTTOM COVER 30472 SP1 SPEAKER 57S38-1 


57 SPEAKER SPACER 42082 


5 - 4 IC-38A MAIN UNIT CONNECTOR ASSEMBLY 


495 SUB-CHASSIS 
30470 


EF UNIT P.C.B. Z pip STANDOFF (AJ) L=8.0 


B-1138B 


J8 J2 
ROTARY ENCODER 


SQUELCH/CHECK = VOLUME/POWER SRBM1L011A 
RK0941114003A RK0941112008A rrrr]Je 


B@Babaiecs 


301 CHASSIS-2 


e 2 Pin 
Ie ERR | 


[eseecesces]|[[ssecceos) 
Qo" J4 J6 


~~ SET SCREW (A) M3 x 5 SET SCREW (A) M3 x & 


MAIN UNIT P.C.B. 
B-1292 


MP10 FILTER SHIELD 
ICOM SCREW (A) CASE 43246 
M3 x 6 = 
No Gs Se eee 


LMI 


5-5 IC-48A/E MAIN UNIT CONNECTOR ASSEMBLY 


495 SUB-CHASSIS 
30470 


MP18 STANDOFF (AJ) L=8.0 +6) 


EF UNI PeC:B; 
B-1219A 


P.C.B.B-1140A P.C.B.B-1175B 7° 


0s [FETE] 
J10 A 
| (5 Ove 


ROTARY ENCODER 
SRBM1L011A 


VOLUME/POWER 
RK0941114003A (10KB) 


SQUELCH/CHECK 
RK9A12007 (10KA) 


301 CHASSIS-3 
20247 


el7/ 


) 


(EE 
J8 


PLL-A CASE 
43291 


MAIN UNIT P.C.B. 
B-1156E 


ANTENNA CASE 
43294 


TH FARRAH | 
WKAR AAT 
SUUU UU UU 


CME TSM J\ 


5 -6 IC-38A RX UNIT CONNECTOR ASSEMBLY 


ROTARY ENCODER 495 SUB-CHASSIS 
SRBM1L011A 30470 


RK0941114003A 


VOLUME/POWER 
RK0941112008A 


cm 
~ 


EF UNIT P.C.B. B-1138B 


LEEEEE 


301 CHASSIS-2 


20247 
Se | 
eT Ele bh VAIN ORT - 
HEATSINK (A) a 
43313 tS CS 
\ I RX UNIT P.C.B. 
3 oe 
J4 y ps 
o 
Qo J8 
o 
h a a 
T El: 
a era J2 
Ht 4 is ta P1 FROM MAIN UNIT 
INTERNAL | zy fa a, @) 
SPEAKER 3 


5 - 7 IC-48A/E RX UNIT CONNECTOR ASSEMBLY 


ROTARY ENCODER 
SRBM1L011A P.C.B. B-1175B P.C.B. B-1140A 


O (a2 , 
one LES 
FFF) 


VOLUME/POWER 
RK0941114003A 
(10KB) 


EF UNIT P.C.B B-1175B 


MP18 STANDOFF 
: (AJ) L=8.0 


FROM 


MAIN UNIT 
P2 Pq 


fe] fillfeesWfeeesee cecal] Man UNIT PCE 


B-1156E 


FH) 

a 

ES 
SZ 


RX UNIT P.C.B. 


a rs 
P7 
[es] SET SCREW (A) M3 x 5 


(oe 
= 


8 ? P2 FROM MAIN UNIT 


a) 
Ww 
(5 
Ww 
o ood 
Ge 
GgQooaoa BR 
Ce 
(op) 
goaoagqaqaag 


FROM | 


INTERNAL 
SPEAKER 


SQUELCH/CHECK 
RK9A12007 (10KA) 


301 CHASSIS-3 


20247 


FROM MAIN UNIT 


495 SUB-CHASSIS 
30470 


SECTION 6 MAINTENANCE AND ADJUSTMENT 


6 - 1 PREPARATION BEFORE SERVICING 


iG 


10. 


6 - 


Detach the power cord and turn OFF the VOLUME CONTROL/POWER SWITCH before performing any work on the 
transceiver. 


Do not short circuit components while making adjustments. 
Use an insulated tuning tool for all adjustments. Be sure to use the correct tools and test equipment. 
Do not force any of the variable components. Turn them slowly and smoothly. 


Follow the instructions exactly. If an indicated result is not obtained, repeat the instruction until the correct result is 
obtained. 


Check the condition of connectors, solder joints and screws when adjustments are complete. Confirm that components do 
not touch each other. 


. Attach a 13.8 volt DC external power source to the power supply connector. Be sure to check the polarity. 


For transmission problems, attach a dummy load to the antenna connector. For reception problems, attach an antenna 
connector. DO NOT transmit into the signal generator. 


Recheck for the suspected malfunction with the VOLUME CONTROL/POWER SWITCH ON. 


Check the defective circuit. Measure the DC voltages of the collector, base and emitter of each transistor. 


2 IC-38A PLL ADJUSTMENT 


TEST INSTRUMENTS REQUIRED MEASUREMENT CONNECTION LOCATION 


(1 


(3 


) AC POWER SUPPLY 
® Output voltage : 13.8V DC +15% 
e Current capacity : 10A or more 


FREQUENCY COUNTER AC POWER 
®@ Frequency range : 0.1 ~ 250MHz SUPBEY 

e Accuracy : Ippm or better 3 

® Sensitivity : 100mvV or better 


VOLTMETER 
@ |nput impedance : 50O/V DC or better 


FREQUENCY 
COUNTER 
VOLTMETER 


MEASUREMENT ADJUSTMENT POINT 
ADJUSTMENT ADJUSTMENT CONDITIONS VALUE 


LOCATION ADJUST 


LO 


CK VOLTAGE @ Frequency display: 220.000MHz Connect a voltmeter to R12. | 4.0V 


® Frequency display: 215.000MHz More than 1.5V 
®@ Receive mode 


@ Frequency display: 230.000MHz Less than 11V 
@ Transmit mode 


RE 
FR 


FERENCE @ Frequency display: 220.000MHz Connect a frequency counter | 202.800MHz 
EQUENCY @ Receive mode to R31. 


MAIN UNIT 


L2 Lock Voltage adj 


R12 Lock Voltage measurement location 


C31 Reference Frequency adj. 


R31 Reference Frequency 
measurement location 


6 - 3 IC-38A TRANSMITTER ADJUSTMENT 


TEST INSTRUMENTS REQUIRED 


MEASUREMENT CONNECTION LOCATION 


(1) AC POWER SUPPLY 
@ Output voltage 
e Current capacity 


RF POWER METER 

e Terminated type 

@ Minimum power rating 
e@ Frequency minimum 

@ Impedance 

@SWR 


FM DEVIATION METER 
@ Frequency minimum 
e Measuring range 

@ De-emphasis 


(4) AC MILLI-VOLTMETER 
e Measuring range 


(5) AUDIO GENERATOR 
® Output frequency range 
e Output level 


: 13.8V DC+15% 
: 10A or more 


: 50W 

: 250MHz 

: 500 

: 1:1.2 or better 


: 250MHz 
: O ~ +10kHz 
Ot 


: 5mV ~ 1V 


: 50 ~ 3000Hz 
: 0~ 200mV 


e Distortion 


(6) AMMETER 


@ Measurement minimum : 


(7) ATTENUATOR 


ADJUSTMENT 


: Less than 0.1% 


100mA and 600mA 


ADJUSTMENT CONDITIONS 


FM DEVIATION 
METER 


ATTENUATOR 


RF POWER 
METER 


AC MILLI- 
VOLTMETER 


FM DEVIATION 
METER 


MEASUREMENT 


LOCATION 


AC POWER 
SUPPEY 


AMMETER 


Connects to 
MIC CONNECTOR 


AUDIO 
GENERATOR 


MAIN UNIT 


/ ADJUSTMENT POINT 


unit | ADJUST 


ALC (Automatic 
Level Control) 
@) HIGH POWER 


e Frequency display: 222.500MHz 
e@ HIGH/LOW SWITCH: HIGH (25W) 
e@ Transmit mode 


© LOW POWER 


e@ HIGH/LOW SWITCH: LOW (5W) 


Connect an RF power meter 
to the ANTENNA CON- 
NECTOR. 


MAIN 


DEVIATION 


e Frequency display: 222.500MHz 
@ TONE SWITCH: OFF 


e Apply a 1kHz 65mV AF signal to the MIC 
CONNECTOR. 
e Transmit mode 


@ Apply 1kKHz 6.5mV (20dB down) to the 
MIC CONNECTOR. 


Connect a deviation meter to 
the ANTENNA CONNECTOR 
through an attenuator. 


Deviation meter 
HPF: 50Hz 
LPF: 20kHz 


+4.8kHz 


+3.5kHz 


TONE SETTING 


e Frequency display: 223.000MHz 

@ Tone function: ON 

® Tone number: 38 

e Apply no signal to the MIC CONNECTOR 
e@ Transmit mode 


@ Tone number: 01 


Connect a deviation meter to 
the ANTENNA CONNECTOR 
through an attenuator. 


Deviation meter 
He ROFF 
LPF: 20kHz 


+0.75kHz 


a O15 ace KhlZ 


S/N RATIO 


® Frequency display: 223.000MHz 

e Apply a 1kHz 6.5mV AF signal to the MIC 
CONNECTOR. 

® Transmit mode 


® Apply no signal to the MIC CONNECTOR 


Connect an AC milli-voltmeter 
to the deviation meter. 


Deviation meter 
HPF: 50Hz 
LPF: 20kHz 


Record the reading. (Step 1) 


Record the reading. (Step 2) 


NOTE: Verify that the recorded ratio is greater than 40dB (See Steps 1 and 2). 


IC-38A TRANSMITTER ADJUSTMENT 


MEASUREMENT ADJUSTMENT POINT 
ADJUSTMENT ADJUSTMENT CONDITIONS VALUE = 


LOCATION UNIT ADJUST 


TRANSMIT @ Frequency display: 223.000MHz Connect an ammeter be- Less than 6.5A MAIN 
CURRENT e@ HIGH/LOW POWER: HIGH (25W) tween the power supply and 


e Transmit mode 3 the transceiver. 


e HIGH/LOW POWER: LOW (5W) Less than 3.0A 


RF LEVEL e@ Frequency display: 223.000MHz DISPLAY DUP+ Full scale 
INDICATOR @ HIGH/LOW POWER: HIGH (25W) [cnn == 
© Transmit mode ePa.uuu Pala 


6 
3 
sieeeaensiilll 


; 


RF LEVEL INDICATOR: 
Full scale 


@ HIGH/LOW POWER: LOW (5W) 


RF LEVEL INDICATOR: S-5 


MAIN UNIT 


R72 ALC (Low Power) adj. 


R71 ALC (High Power) adj. 


R89 Deviation adj. 


R100 Deviation adj. 


R48 Tone Setting adj. 


6 - 4 IC-38A RECEIVER ADJUSTMENT 


TEST INSTRUMENTS REQUIRED ~ MEASUREMENT CONNECTION LOCATION © 


(1) AC POWER SUPPLY 
@ Output voltage : 13.8V DC +15% 
® Current capacity : 10A or more 


STANDARD SIGNAL GENERATOR AC POWER RF SWEEP 
@ Frequency range =: 220 ~ 250MHz SUPPIEY GENERATOR 


© Output level :0.1pV ~ 1pV 


(3) VOLTMETER 

e Measuring range : 50Q/V DC or better 
STANDARD 
(4) AC MILLI-VOLTMETER SIGNAL 

e Measuring range :5mV ~ 1V GENERATOR 


(5) OSCILLOSCOPE Connects to 
@Frequency range : DC ~ 20MHz OSCILLOSCOPE EXT. SP JACK 
@ Measuring range : 0.01 ~ 10V 


AC MILLI- 
RF SWEEP GENERATOR VOLTMETER 


@ Center frequency : 220 ~ 250 MHz 
e Sweep bandwidth : 30MHz 

e@ Output impedance : 50Q 
DETECTOR 


(7) DETECTOR : See diagram in RF STAGE ADJUSTMENT 


VOLTMETER 
RX UNIT 


MEASUREMENT ADJUSTMENT POINT | 
ADJUSTMENT ADJUSTMENT CONDITIONS VALUE |} 
LOCATION UNIT | ADJUST 


SENSITIVITY ® Frequency display: 223.000MHz Connect a voltmeter to the Maximum value RX C24, L3 
@ Turn R28 completely CW. cathode of D5. LZ 
@ Apply an RF signal to the ANTENNA 
CONNECTOR. 
Level : IV (—107dBm) 
Deviation #6. KHZ 
Modulation : 1kHz 


NOTE: Verify that the sensitivity in all bands is below 0.18uV (—122dBm) for 12dB SIN 
y 
S-INDICATOR e@ Frequency display: 223.000MHz DISPLAY 
@ Apply an RF signal to the ANTENNA 
CONNECTOR. 
Level : 1uV (—107dBm) 
Deviation : +3.5kHz 
Modulation > 1kHz 


S-INDICATOR: S-3 


e Apply an RF signal to the ANTENNA ‘ Full scale 
CONNECTOR. x aap ee 
Level : 5.0uV (—93dBm) : 
Deviation 13. 5kHZ eu us u H 
Modulation : 1kHz iemeeneniullll 


1 


S-INDICATOR: Full scale 


@ Frequency display: 223.000MHz SQUELCH 

@ Apply an RF signal to ANTENNA opens 
CONNECTOR. 
Level : 0.11pV (—126dBm) 
Deviation : +3.5kHz 
Modulation : 1kHz 

e@ Adjust SQUELCH CONTROL to 
threshold point 


e Apply an RF signal to the ANTENNA SQUELCH 
CONNECTOR. opens 
Level : 0.5uV (—113dBm) 
Deviation : +3.5kHz 
Modulation : 1kHz 

@ Turn SQUELCH CONTROL to maximum 
CW 


IC-38A RECEIVER ADJUSTMENT 


MEASUREMENT ADJUSTMENT POINT 
ADJUSTMENT ADJUSTMENT CONDITIONS VALUE fe 


LOCATION UNIT ADJUST 


ah 

AF OUTPUT @ Apply an RF signal to the ANTENNA Connect an AC milli-volt- More than 4.4V Verify 

POWER CONNECTOR. meter to the transceiver at 10% distor- 
Level : t0uV (—87dBm) EXTERNAL SPEAKER JACK | tion. 
Deviation Peto OKMZ using an 8Q load. 
Modulation : 1kHz 

@ Turn AF VOLUME-CONTROL to max- 
imum CW. 


RF STAGE NOTE: The Bandpass Filter unit in the RF stage has been thoroughly adjusted prior to leaving the 
factory. The following should be regarded as reference material. 


@ Unplug P1 from J2 on the RX UNIT. RX Connect an oscilloscope to 
e@ Apply an RF sweep generator to the J1 on the RX UNIT through 
ANTENNA CONNECTOR. the detector circuit as de- 

Frequency range : 150 ~ 320MHz scribed at left below. 
Output level : 2.2mV (—20dBm) 


Detector circuit: 
1N60 


ae OUTPUT ae \ 
INPUT 1N60 ‘ 


(to J1) (to oscilloscope) ' ' SS 


co 215 Center 230 
Unit: MHz 


RX UNIT 
VHF FM TRANSCEIVER 
EaHi1com (c-384 
so ed 
R28 S-Indicator adj. 
Bi sai L1 Sensitivity adj. 


L2 Sensitivity adj. 
D5 Sensitivity measurement location 


L3 Sensitivity adj. 


L7 ~ L10 RF Stage adj. 


C24 Sensitivity adj. 


6-5 IC-48A/E PLL ADJUSTMENT 


NOTE: Bracketed figures indicate the IC-48E version. 


TEST INSTRUMENTS REQUIRED 


MEASUREMENT CONNECTION LOCATION 


(1) AC POWER SUPPLY 
@ Output voltage 
© Current capacity 


VOLTMETER 
® Input impedance 


FREQUENCY COUNTER 
@ Frequency range 

@ Accuracy 

@ Sensitivity 


RF POWER METER 

e@ Terminated type 

@ Minimum power rating 
® Frequency minimum 

e@ Impedance 

e SWR 


OSCILLOSCOPE 


® Frequency range 
e Measuring range 


ADJUSTMENT 


: 13.8V DC +15% 
: 10A or more 


: 500/V DC or better 


: 0.1 ~ 470MHz 
: 1ppm or better 
: 100mV or better 


: BOW 

: 500MHz 

: 500 

: 1:1.2 or better 


: DC ~ 20MHz 
0:01 — 10V 


ADJUSTMENT CONDITIONS 


FREQUENCY 
COUNTER 


RF POWER 
METER 


OSCILLOSCOPE 


MEASUREMENT 


LOCATION 


AC POWER 
SUPPEY 


VOLTMETER 


ADJUSTMENT POINT | 


ae 


ADJUST | 


LOCK VOLTAGE 


e@ Frequency display: 


440.000MHz (430.000MHz) 


e Receive mode 


® Transmit mode 


e@ Frequency display: 
449.995MHz (439.975MHz) 
@ Transmit and receive mode 


Connect a voltmeter to R79. 


Connect an RF power meter 
to the ANTENNA CON- 
NECTOR. 


4.5 ~ 6.0V 


REFFERENCE 
FREQUENCY 


®@ Frequency display: 
445.000MHz (435.000MHz) 


e@ Frequency display: 
445.000MHz (435.000MHz) 
@ Transmit mode 


Connect an oscilloscope to 
pin 17 on ICS. ~ 


Connect an RF power meter 
to the ANTENNA CON- 
NECTOR. 


Loosely couple a frequency 
counter to the RF power 
meter. 


More than 
3Vp-p 


445.000MHz 
(435.000MHz) 


MAIN UNIT 


at 


via 


C80 Reference Frequency adj. 


C5 Lock Voltage adj. (Receive) 


C2 Lock Voltage adj. (Transmit) 


R79 Lock Voltage measurement location 


IC5 pin I7 Reference Frequency 


measurement location 


6 - 6 IC-48A/E TRANSMITTER ADJUSTMENT 


TEST INSTRUMENTS REQUIRED 


MEASUREMENT CONNECTION LOCATION 


(1) AC POWER SUPPLY 
© Output voltage 
® Current capacity 


RF POWER METER 

e Terminated type 

@ Minimum power rating 
®@ Frequency minimum 

@ Input impedance 

@ SWR 


FM DEVIATION METER 
®@ Frequency minimum 
e Measuring range 

e@ De-emphasis 


AUDIO GENERATOR 

® Output frequency range 
© Output level 

@ Distortion 


AMMETER 
e Measurement minimum 


(6) AC MILLI-VOLTMETER 
e@ Measuring range 


(7) ATTENUATOR 


: 13.8V DC +15% 
: 10A or more 


: 50W 

: 500MHz 

: 500 

: 1:1.2 or better 


: 5OOMHz 
: 0 ~ +10kHz 
ORE 


: 50 ~ 3000Hz 
: 0 ~ 200mV 
: Less than 0.1% 


: 100mA and 600mA 


: 5OmV ~ 1V 


ADJUSTMENT 


ADJUSTMENT CONDITIONS 


FM DEVIATION 
METER 


ATTENUATOR 


RF POWER 
METER 


AC MILLI- 
VOLTMETER 


FM DEVIATION 
METER 


MEASUREMENT 


LOCATION 


MAIN UNIT 


AC POWER 
SUPPLY 


AMMETER 


Connects to 
MIC CONNECTOR 


AUDIO 
GENERATOR 


ADJUSTMENT POINT | 


ADJUST | 


ALC 

(Automatic 
Level Control) 
@) HIGH POWER 


© LOW POWER 


@ Frequency display: 

445.000MHz (435.000MHz) 
e@ HIGH/LOW POWER: HIGH (25W) 
e Transmit mode 


e HIGH/LOW POWER: LOW (5W) 


Connect an RF power meter 
to the ANTENNA 
CONNECTOR. 


5W 


R54 


RF LEVEL 
INDICATOR 


© Frequency display: 

455.000MHz (435.000MHz) 
@ HIGH/LOW POWER: HIGH (25W) 
© Transmit mode 


@ HIGH/LOW POWER: LOW (5W) 


DISPLAY 


(BUPs) 


W4750 3: 


9 
eomemonesititll 


RF LEVEL INDICATOR: 
Full scale. 


Full scale 


(bus) 


G4 TSF 


4 5 
=eeE8 


1D. SQL] 


ci 


RF LEVEL INDICATOR: S-5 


TRANSMIT 
CURRENT 


e Frequency display: 

445.000MHz (435.000MHz) 
e@ HIGH/LOW POWER: HIGH (25W) 
@ Transmit mode 


@ HIGH/LOW POWER: LOW (5W) 


Connect an ammeter between 
the power supply and the 
transceiver. 


Less than 7.5A 


Less than 3.5A 


DEVIATION 
@ MAXIMUM 


e Frequency display: 445.000MHz 

e@ HIGH/LOW POWER: HIGH 

© Transmit mode 

@ Apply a 1kHz 65mV AF signal to the MIC 
CONNECTOR. 


@ Apply 1kHz 6.5mV (20dB down) to the 
MIC CONNECTOR. 


Connect a deviation meter to 
the ANTENNA CONNECTOR 
through an attenuator. 


Deviation meter 
HPF: 50Hz 
LPF: 20kHz 


+4.8kHz 


+3.5kHz 


IC-48A/E TRANSMITTER ADJUSTMENT 


ADJUSTMENT 


ADJUSTMENT CONDITIONS 


MEASUREMENT 


LOCATION 


ADJUSTMENT POINT 


UNIT 


ADJUST 


t 


TONE SETTING | 1 


e@ Frequency display: 
445.000MHz (435.000MHz) 
@ Tone function: ON © 
@ Tone number: 38 
e Apply no signal to the MIC CONNECTOR 
@ Transmit mode ~ 


@ Tone number: 01 
| 


Connect a deviation meter to 


the ANTENNA CONNECTOR 
through an attenuator. 


MAIN 


+0.5 ~ +1kHz 


R83 


S/N RATIO 


e Frequency display: 
445.000MHz (435.000MHz) 

e Apply a 1kHz 6.5mV AF signal to the 
MIC CONNECTOR. 

e Transmit mode 


e Apply no signal to the MIC CONNECTOR 


Connect an AC milli-volt- 
meter to the deviation 
meter. 


Record the reading. (Step 1) 


Record the reading. (Step 2) 


MAIN UNIT 


RAN iu, 


— 


wae ae My 


NOTE: Verify that the recorded ratio is greater than 40dB (See Steps 1 and 2). 


R54 ALC (High Power) adj. 


R56 ALC (Low Power) adj. 


6 — 10 


R32 Deviation (70%) adj. 


R83 Tone Setting adj. 


R43 Deviation (Maximum) adj. 


6 - 7 IC-48A/E RECEIVER ADJUSTMENT 


TEST INSTRUMENTS REQUIRED MEASUREMENT CONNECTION LOCATION 


(1) AC POWER SUPPLY 
® Output voltage : 13.8V DC+15% 
e Current capacity :10Aor more 


(2) STANDARD SIGNAL GENERATOR 


e Frequency range —_: 430 ~ 450MHz : 
e Output level > 0.1pV ~ 32mV AC POWER RF SWEEP 


SUPPLY GENERATOR 


(3) AC MILLI-VOLTMETER 
e Measuring range :5mV~ 1V 


(4) VOLTMETER 
e Input impedance —: 50kQ/V DC or better STANDARD 

SIGNAL 

(5) OSCILLOSCOPE GENERATOR 
e@ Frequency range :DC ~ 20MHz 
e Measuring range : 0.01 ~ 10V Connects to 

OSCILLOSCOPE EXT. SP JACK 

RF SWEEP GENERATOR 

e Center frequency : 430 ~ 450MHz AC MILLI- 

e@ Sweep bandwidth : +20MHz VOLTMETER 

@ Output impedance : 500 


: i in RF STAGE AD TMENT 
(7) DETECTOR See diagram in STAG JUS DETECTOR 


VOLTMETER 


MEASUREMENT ADJUSTMENT POINT. 
ADJUSTMENT ADJUSTMENT CONDITIONS VALUE 


LOCATION UNIT ADJUST 
a 


le 


SENSITIVITY e@ Frequency display: Connect a voltmeter to pin 1 | Maximum value RX C18, L77ES 
445.000MHz (435.000MHz) of J4. 

@ Turn R22 completely CCW. 

e Apply an RF signal to the ANTENNA 
CONNECTOR. 
Level : 1nV (—~107dBm) 
Deviation 723-5kKHZ 
Modulation > 1kHz 


NOTE: Verify that the sensitivity in all bands is below 0.18uV (—122dBm) for 12dB SIN 


S-INDICATOR e@ Frequency display: DISPLAY 
445.000MHz (435.000MHz) 

@ Apply an RF signal to the ANTENNA 
CONNECTOR. 
Level : IV (—107dBm) 
Deviation 2 3/5kHz 


Modulation > 1kHz S-INDICATOR: S-3 


e Apply an RF signal to the ANTENNA 3 urs Full scale 
CONNECTOR. rm mn = 
Level : 10uV (—87dBm) Yy uf ig u 2 ‘ 
Deviation : +3.5kHz ‘ 
Modulation : 1kHz 


5 J 
el 


i 


S-INDICATOR: Full scale 


A 


@ Frequency display: Connect a standard signal SQUELCH 
445.000MHz (435.000MHz) generator to the ANTENNA | opens 

@ Apply an RF signal to ANTENNA CONNECTOR. 
CONNECTOR 
Level : 0.11pV (—126dBm) 
Deviation eS OK 
Modulation : 1kHz 

e Adjust SQUELCH CONTROL to 
threshold point. 


e@ Apply an RF signal to the ANTENNA SQUELCH does 
CONNECTOR. not open. 
Level : 0.2uV (—121dBm) 
Deviation 7 £3.5kHz 
Modulation : 1kHz 

e@ Turn SQUELCH CONTROL to maximum 
CW. 


o= 11 


IC-48A/E RECEIVER ADJUSTMENT 


RX UNIT 


C18 Sensitivity adj. 


C2 RF Stage adj. 


L3 RF Stage adj. 


L5 RF Stage adj. 


P1 and J2 


J11 RF Stage measurement location 


e Apply an RF sweep generator to the 
ANTENNA CONNECTOR. 
Frequency range: 350 ~ 550MHz 
Output level: 2.2mV (—20dBm) 


Detector Circuit: 


0,001 
1N60 


OUTPUT 
(to oscilloscope) 


100k 


INPUT 
(to J11) 


o— 


J11 on the RX UNIT through 
the detector circuit as de- 
scribed at left below. 


IC-48A 


440 445 450 
Unit: MHz 


430 435 440 
Unit: MHz 


Se et - = MEASUREMENT ADJUSTMENT POINT 
— ADJUSTMENT | ADJUSTMENT CONDITIONS : Les VALUE 
Sl ee UNIT LOCATION UNIT ADJUST 
AF OUTPUT 1 | e Frequency display: REAR Connect a standard signal More than 4.4V Verify 
POWER 445.000MHz (435.000MHz) PANEL | generator tothe ANTENNA | at 10% distor- 
: CONNECTOR. tion. 
@ Apply an RF signal to the ANTENNA Connect an AC milli-volt- 
CONNECTOR. meter to the transceiver 
Level :10yuV (—87dBm) EXTERNAL SPEAKER JACK 
Deviation : £3.5kHz using an 8 load. 
Modulation : 1kHz 
e Turn the AF VOLUME CONTROL to 
maximum CW. 
ae Ss : = ‘| 
RF STAGE -NOTE: The Bandpass Filter unit in the RF stage has been thoroughly adjusted prior to leaving the 
| ___ factory. The following should be regarded as reference material. 
1 | @ Unplug P1 from J2 on the RX UNIT. RX Connect an oscilloscope to RX G2RES TES 


R22 S-Indicator adj. 


J4 pin 1 Sensitivity 


measurement location 


L8 Sensitivity adj. 


6 =—12 


L7 Sensitivity adj. 


SECTION 7 BOARD LAYOUTS 


7-1 EF UNIT (IC-38A) 


7-2 EF UNIT (IC-48A/E) 


@ TRANSISTORS 


OT, 03 ~— 07 Q2, 08, 09, 010, 
Q11,012, Q14 Q13, Q16, 018 Q15 Q17 
2SC2712-Y 2SA1162-Y 2SA1341 2SC3395 
BASE BASE BASE BASE 
COLLECTOR . COLLECTOR COLLECTOR COLLECTOR 
EMITTER EMITTER EMITTER EMITTER 
Symbol: LY Symbol: SY Symbol: BL Symbol: BY 
B DIODES 
IC-38A: D5, D7, 
D11, D12, D16 
D2, D3, D8, IC-48AVE: D5, D7, D1, IC-38A: D15 
D1 D17 ~ D19 D4, D10, D22, D23 D14 ~ D16 D6, D9 IC-48A/E: D14 
RD5.6M B2 1SS190 1SS193 1S$S181 1SS184 1SS187 
Symbol: S62 Symbol: E3 Symbol: F3 Symbol: A3 Symbol: B3 Symbol: D3 
IC-38A 
13.8V 
HV 
TO MAIN TO LOGIC UNIT 
UNIT J8 CHK2 J10 
VOL2 SQL2 
VOL1 SQL1 
TO RX UNIT TO RX UNIT 
J7 J7 
VR1 (VOLUME CONTROL/POWER SWITCH) VR2 (SQUELCH CONTROL/CHECK SWITCH) 
IC-48A/E 
13.8V 
HV 
TO MAIN TO LOGIC UNIT 
UNIT J5 CHK1 10 
VOL2 SOL2 
voll SQL1 
TO RX UNIT TO RX UNIT 
J5 J5 


VR1 (VOLUME CONTROL/POWER SWITCH) 


VR2 (SQUELCH CONTROL/CHECK SWITCH) 


Q2, O5 


7-3 MAIN UNIT (IC-38A) 


2SK184-Y (FET) 


Q3, Q12 
2SA1048-GR 


=A 


NOTI dO 


Q19 

2SC2458L 
Cc 

| 
E 


$Eron 


Pr 


BA; 
H 


Q4, Q7, Q8, Q11, 
Q14, 018, Q22 
2SC2458-GR 


Cc 


Q13 
2SC2026 


oft ae 
E 1 
1 oe — 
Y: { Cc 
. é EMI 


‘ho ig Se 


S\oNS 


(= 


BA 


2SC2407 


Q16 


gy L690" °969 


Bry 


Cates 


ej 


iaP'9as 


709 


2SA1359-Y 


Qi7 


an NAD 


as 


a 
ae} 


G11 pet 


2SC3399 


Q21 


Q20 
2SJ105-GR 


7-4 MAIN UNIT (IC-48A/E) 


a14 
2SK184-Y (FET) 


* ae 


Q18, Q19 
2SK583 (FET) 


sane 


2SC3402 


EMITTER 


a2 
2SC2570-A c 
B 
COLLECTOR 
EMITTER is 
BASE 
Q3 
TRF559 
BASE c 
EMITTER 
B 
E 
; COLLECTOR 
04, 015 
2SC2458L-G 
Q7, Q12 au 
2SC2458-GR 2SC2458-Y 
ce 
B 
A 
SgteeTOR E 
a5 
2SJ105-GR D 
G 
AN Ss 
SAE 
a6 
2SA1359 
E 
Cc 
08,016, Q17 
2SC3399 Cc 
B 
A: 
=i heReToR 
E 
Q9,010 
2SC2026 Cc 


et itr CTOR ! 


Q13 
2SA1048-Y 


7-5 RX UNIT (IC- 


38A) 


Q14 
2SB909M-R 


B 
BASE 
COLLECTOR 


EMITTER 


« 


Qi 
2SC2668-0 c 
S 
eaipheReTOR c 


Q2 
2SK241-Y (FET) 


S ‘ cE 
A 
Scie 
Ss 
Q3 
3SK121-Y (FET) 
GATE 1 
GATE 2 
G1 D 
SOURCE G2 Ss 
DRAIN 
Q4 
2SC3355 


c 
NG B ae ) 
el E 


Q5 ~ Q7, Q9Y, O11, 
Q15, Q16 
2SC2458-GR 


Cc 
Sito € 


as 
2SA1348 


E 
Ss BA | 
ener : 


Q10 
2SJ105-GR 


| D 
Q17 G 
2SA1048-GR | 
E 
RAIN 
SOURCE Ss 
B 
BASE 


COLLECTOR iC 
MITTER 


E 


Q12,013 
2SC3399 Cc 


Qi8 B 
2SD1225M-R é 
AS 
Seen mats 
BASE 
COLLECTOR 
= 


EMITTER 


7-6 RX UNIT (IC-48A/E) 


= 


Q1, Q3 
3SK121-Y (FET) 


GATE 1 
GATE2 G1 
G2 
SOURCE 
DRAIN 
Q2 


2SK125 (FET) 


Sefton 


SOs 
EMI 


Q5 ~ Q8, Q10, 011 


2SC2458-GR 
Cc 
sn & 
= ewiteRe™oF ! 
an 
fis 
NS 
> 
eo] a9, 015 
Oo 2SJ105-GR 
[2 af 
° 4 D 
a é G 
SS. DRAIN : 
sOURC S 
Q12 
2SB909M-R 
E 
BASE ©) 
COLLECTOR 
EMITTER 
Cc 
Q13 
2SD1225 c 
B 
BASE 
COLLECTOR 
EMITTER E 
Q14 
2SA1048-GR 2 


Sitio © 


Q16, Q17 
2SC3399 
Cc 
NG B 
SAE ron 
3 


7-7 VCO UNIT (IC-38A) 


7-8 VCO UNIT (IC-48A/E) 


(Top View) 


(Bottom View) 


Qi 
2SK125 (FET) D 
NG z &) 
N 
GATE S 
SOURCE 
2 
2SC2026 


Q2 
2SK125 (FET) 


Q1 
DTC124-K 


BASE 


COLLECTOR 


EMITTER 


Q3 
2SC3356 


BASE 
COLLECTOR 
EMITTER 


Symbol: R22 
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8 - 1 EF UNIT WIRING DIAGRAM (IC-38A AND IC-48A/E) 


8 - 2 UNIT INTERCONNECTIONS DIAGRAM (IC-48A/E) 
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8-3 IC-38A EF UNIT 


TX OV P4 to RX U7 


LAMP 
SEND 
SQL5 
BU 
BEEP 
DIM 

E 
RES1 


11.5V, 


D 


| 


POWER 
ON OV 
OFF 2.4V 


+5V 
+8V 
E 

CK 
DATA 
PLL 
CAG 


DS1 
LCD 
READOUT 


RES2 
AFM 
PITTS 
PTT2 
SEL2 
SEL1 
AQS 
CODE 


P1 toMAIN J1 


O} BAND 
O]| S/RF 
LOW 


D1 


R4 


SQL 


VOL 


POWER 


: i f =220.0MHz 
Ty] sv : VOLTMETER 
ov Lf AL ov INPUT IMPEDANCE: 50k.Q/V 


8 - 2 UNIT INTERCONNECTIONS DIAGRAM (IC-48A/E) 


LINN LINN — 


O Gld 
ZYA —{ lYALe2 LINN YOSNSS 
lO @| cw [oo e] aur 
5 ~_s 
Zld Og Z2d3 
9N1d 
fy Pm Y3MOd 9G 
+ > Oo ol 
O7 Pier iat << 
= < @ @ 
Re mee Ko, eo 
i mS fl BR bey oO td3 
wo 1 NN OI Be od o][Sdoe][Fo9 {|| I 
LS 1d i O YOLOSNNOD 
3009 A O VNNSLNV 
@ 
ar 
ais 
Hc 
© 
He 
ld 
©) 
ar 
J| 
dd 
© 
f. 
a VWNOILdO 
O 62-LN 
8z-LNn 
er r© 
: g 


{ | 2 INW'Y 


b 
mn 
iil 
vD O 
Ol 


ON3S 


ot 


8 - 3 IC-38A EF UNIT 


POWER 
ON 5.0V RX 5.0V 
11.5V, 


OFF 2.8y. TX OV to RX J7 


LAMP 
SEND 
SQL5 
BU 
BEEP 
DIM 

E 
RES1 


S SQUELCH | 
OPEN 4.0V ol 
CLOSED OV a) 


v 
fe) 
= 
m 
a 
oO 
o 
< 


Le | 


P3 to MAIN J9 


+5V 
+8V 
= 

CK 
DATA 
PEL 


CTC 
z= OV P2 to MAIN J5 


RES2 
AFM 
PTT3 
PIT2Z 
SEL2 
SEL1 
AQS 
CODE 


DS1 
LCD 
READOUT 


BIB RE eis Sil 


(8 (8 fo (33 (of 


ce RX S-OVBg to MAIN Jt 
E 

1 16] send 

O| DSW 

6] DSL 


LO 4 
| 

x 

' x 
(e) 

< 


» 
W 
R8 


l 


= i 
x OV-—7 


L909 | 
X 0.6V 


P1 to MAIN J1 


01 


[gs] 
CHECK 
P6 
to RX J8 
SQL 
VOL 
PS to MAIN J2 
Sierras er 
O}+8V 
POWER — 4 | MICE 
aaa Sd bok 
svhen 2usec. 12psec. 
CK 
[e] Ov 
ae 0.6ms ims DATA a epg Ail f =220.0MHz 
2.5V 5V 5V 5V  5V [3] VOLTMETER 
[5] 5v a ‘SikG ay Wy BANAL [a] PLL Gy ov INPUT IMPEDANCE: 50k.Q/V 
nad pf seme oe f= 220.00 ll Pacuber ON OFF 
Vi 18ms \/ 0.33ms 1.24ms 1.6ys tps . POWER 
0.9ms 


8 - 4 IC-48A/E EF UNIT 


la We 
Sy 


3] 


a i 


26 


POWER 
ON _OV 
OFF 2.5V 


TEC 
nina 


WUC CCU 


RX TX O0.6V 
MIC UP OVOOWN 
MIC DOWN 0.6V 


Xe @ 


D 
D 
° 


CDS 
LAMP 


5V 


Ov 


O.7ms 1,.4ms 


f=433.0MHz 
VOLTMETER 
INPUT IMPEDANCE:50k .Q/V 


P10 


R40 


P14 


R41 


P12 


R42 


zk) 


R43 


P50 P51 P52 P53 


He ie Ue 
—! 


afi S4 
O 
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nN 

(e) 


RX 2.8V 
TX OV 
© 
MR PN 
4 UP 
doe 
a 
BI 
= O 
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WRITE 
RX TX O.6V 
MIC UP OVDOWN 
MIC DOWN 0.6V 
S 4 p58 


PLST 
CODE 
AQS 
SEL1 
SEL2 
CK 
DATA 
Pigh2 


Picks 
RES2 


8-5 IC-38A MAIN UNIT 


C117 
WH 


7.0V 
Se 8 ee ae oe ees eee O= = 
f VCoO8 | 
1 | 
: 
i i 
VCO UNIT : fal 
A cv : 
1 MOD E j 


28.5V 


R44 


f=220.0MHz 
VOLTMETER 
INPUT IMPEDANCE: 50k 


c79 


J4 


to OPTIONAL UNIT 


D.SQL 
DSW 
MIC M 
MODEM 
+5V 
AFM 
DET 
SEND 


to OPTIONAL UNIT 


RES2 
Pils 
Bim 
DATA 
CK 
SEL2 
SEL1 
AQS 
CODE 
E 


EP1 
ANT 


8-5 IC-38A MAIN UNIT 
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10-1 EF UNIT EF UNIT 
REF.NO. DESCRIPTION TYPE(PART NO.) REF.NO. DESCRIPTION TYPE(PART NO.) 
IC1 IC uPD7514G-191-12 R17 Chip 8.2k MCR10 
IC2 IC LA6393M R18 Chip 100k MCR10 
R19 Chip 100k MCR10 
Q1 Transistor 2SC2712-Y R20 Chip 270k MCR10 
Q2 Transistor 2SA1162-Y R21 Chip 270k MCR10 
Q3 Transistor 2SC2712-Y R22 Chip 100k MCR10 
04 Transistor 2SC2712-Y R23 Chip 100k MCR10 
Q5 Transistor 2SC2712-Y R24 Chip 3.3k MCR10 
O6 Transistor 2SC2712-Y R26 Chip 330 MCR10 
Q7 Transistor 2SC2712-Y R27 Chip 22k MCR10 
08 Transistor 2SA1162-Y R28 Chip 100k MCR10 
ag Transistor 2SA1162-Y R29 Chip 100k MCR10 
Q10 Transistor 2SA1162-Y R30 Chip 100k MCR10 
Q11 Transistor 25C2712-Y R32 Chip 10k MCR10 
Q12 Transistor 2SC2712-Y R33 Chip 470k MCR10 
Q13 Transistor 2SA1162-Y R34 Chip 100k MCR10 
Q14 Transistor 2SC2712-Y R35 Chip 2.2k MCR10 
Q15 Transistor 2SA1341 R36 Chip 22k MCR10 
Q16 Transistor 2SA1162-Y R37 Chip 10k MCR10 
Q17 Transistor 2SC3395 R38 Chip 100k MCR10 
Q18 Transistor 2SA1162-Y R39 Chip 100k MCR10 
R40 Chip 100k MCR10 
D1 Zener RD5.6M B2 R41 Chip 100k MCR10 
D2 Diode 1$S190 R42 Chip 100k MCR10 
D3 Diode 18$190 R43 Chip 100k MCR10 
D4 Diode 1$S193 R44 Chip 1k MCR10 
D5 Diode 1$S181 R45 Chip 220k MCR10 
D6 Diode 1$S184 R46 Chip 470k MCR10 
D7 Diode 1$S181 R47 Chip 220k MCR10 
D8 Diode 1$S190 R48 Chip 1M MCR10 
D9 Diode 1SS184 R49 Chip 10k MCR10 
D10 Diode 1$$193 R50 Chip 100k MCR10 
D11 Diode 1$$181 R51 Chip 100k MCR10 
D12 Diode 1$S181 R53 Chip 33k MCR10 
D15 Diode 1$S187 R54 Chip 150 MCR10 
D16 Diode 1$S$181 R56 Chip 100k MCR10 
D17 Diode 1$S190 R57 Chip 470k MCR10 
D18 Diode 18$190 R58 Chip 100k MCR10 
D19 Diode 1$S190 R59 Chip 470k MCR10 
D22 Diode 18$193 R60 Chip 56k MCR10 
D23 Diode 1$S$193 
C1 Monolithic 0.1 GRM40 F 
R1 Variable RK0941114003A G2 Monolithic 0.1 GRM40 F 
R2 Variable RK0941112008A C3 Monolithic 0.001 GRM40 
R3 Cds MPY-43C79 C4 Monolithic 33P GRM40 
R4 Chip 10k MCR10 C5 Monolithic 0.01 GRM40 F 
R5 Chip 10k MCR10 C6 Monolithic 0.01 GRM40 F 
R6 Chip 220k MCR10 Ci Monolithic 0.01 GRM40 F 
R7 Chip 270k MCR10 C8 Monolithic 0.1 GRM40 F 
R8 Chip 10k MCR10 C9 Monolithic 0.001 GRM40 
RQ Chip 100k MCR10 C10 Monolithic 0.001 GRM40 
R10 Chip 10k MCR10 C11 Monolithic 0.001 GRM40 
R11 Chip 100k MCR10 C12 Monolithic 0.001 GRM40 
R12 Chip 1M MCR10 C13 Monolithic 0.001 GRM40 
R13 Chip 100k MCR10 C14 Monolithic 0.001 GRM40 
R14 Chip 47k MCR10 C15 Monolithic 0.1 GRM40 F 
R15 Chip 100k MCR10 
R16 Chip 220k MCR10 J1 Connector 5379-04 
ays Connector 5379-02 


10-1 


EF UNIT 
REF. NO. 


J3 
J4 
J5 
J6 
a7 
J8 
J9 
J10 
J11 
Ji2 
J13 
J14 
& Silks 
J16 
J17 
J18 


P1 
P2 
ade) 
P4 
PS 
P6 
Py 
P8 
P9 
P10 
P11 


DS1 
DS2 
DS3 
DS5 


$1 
$2 
$3 
S4 
S5 
S6 
S7 
$8 
S9 
$10 
$11 


SP1 


EP1 
EP2 
EP3 
EP5 
EP6 


DESCRIPTION 


Connector 
Connector 
Connector 
Connector 
Connector 
Connector 
Connector 
Connector 
Connector 
Connector 
Connector 
Connector 
Connector 
Connector 
Connector 
Connector 


Connector 
Connector 
Connector 
Connector 
Connector 
Connector 
Connector 
Connector 
Connector 
Connector 
Connector 


LCD 
Lamp 
Lamp 
LED 


Rotary Encoder 
Switch 
Switch 
Switch 
Switch 
Switch 
Switch 
Switch 
Switch 
Switch 
Switch 


Speaker 


P.C. Board 
P.C. Board 
P.C. Board 
Rubber Conductor 
P.C. Board 


TYPE (PART NO.) 


5379-02 
5379-03 
5379-04 
5379-05 
5379-06 
5379-02 
5379-03 
TXL-PO3P-C1 
TXL-PO3P-C1 
TLB-PO4H-B1 
TLB-PO3H-B1 
TLB-PO3H-B1 
TLB-PO3H-B1 
5379-02 
TLB-PO3H-B1 
8S-S-E 


EHR-03 
EHR-10 
EHR-07 
EHR-08 
EHR-03 
EHR-06 
EHR-03 
EHR-04 
EHR-04 
TXL-PO3H-A1 
TXL-PO03H-A1 


LP234-A 
HRS-7219A-G40 < 
HRS-7219A-G40 
GLOND2 


SRBM1L011A 

SKHLAB 064A 
SKHLAB 064A 
SKHLAB 064A 
SKHLAB 064A 
SKHLAB 064A 
SKHLAB 064A 
SKHLAB 064A 
SKHLAB 064A 
SKHLAB 064A 
SKHLAB 064A 


57838-1 


B-1138B 
B-1140A 
B-1229 

SS-TYPE 
B-1175B 


48.5x5x8.5x3 
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10-2 MAIN UNIT 


REF. NO. 


IC1 
IC2 
IC3 
IC4 
IC5 
IC6 
IC7 
IC8 


Q2 
Q3 
Q4 
Q5 
Q7 
Q8 
Q11 
Q12 
Q13 
Q14 
Q16 
Q17 
Q18 
Q19 
Q20 
Q21 
Q22 


L10 
Lis 
L14 
L15 
L16 
ne 
L18 


DESCRIPTION 


IC 
IC 
IC 
IC 
IC 
IC 
IC 
IC 


FET 

Transistor 
Transistor 
Feil 

Transistor 
Transistor 
Transistor 
Transistor 
Transistor 
Transistor 
Transistor 
Transistor 
Transistor 
Transistor 
FET, 

Transistor 
Transistor 


Zener 
Diode 
Zener 
Diode 
Diode 
Diode 
Diode 
Diode 
Diode 
Diode 
Diode 
Diode 
Diode 
Diode 
Zener 
Diode 
Diode 
Diode 
Diode 
Diode 
Diode 
Diode 


Crystal 
Crystal 


Coil 
Coil 
Coil 
Coil 
Coil 
Coil 
Coil 
Coil 
Coil 
Coil 
Coil 


TYPE (PART NO.) 


MB87001P-G 
MB504P-G 
WA78LO5AWC 
uPD4094 
S-7116A 
SC-1028 
uPC358C 
NJM4558D 


2SK184-Y 
2SA1048-GR 
25C2458-GR 
2SK184-Y 
2SC2458-GR 
25C2458-GR 
2SC2458-GR 
2SA1048-GR 
2SC2026 
2S5C2458-GR 
28C2407 
2SA1359-Y 
25C2458-GR 
2SC2458L-G 
2SJ105-GR 
28C3399 
2SC2458-GR 


RD15E B2 
188133 
RD30E B2 
1$953 
185216 
185216 
1$$133 
1SS53 
SSS 
18897 
MI308 
MI308 
15CD11 
1$S133 
RD20E B2 
1SS133 
189133 
1$$133 
MI308 
185133 
18953 
1$$133 


CR106 
RF4A3FAA 


LR-116 
LALO3NA 
LA-234 
LW-30 
LALO3NA 102K 
LA-234 

LA-233 

LW-19 

LA-233 

LA-252 

LA-233 


1ROM 


MAIN UNIT 


REF. NO. 


L19 
L20 
L21 
L22 
L23 


R3. 
R4 

R5 

R6 

R7 

R8 

R9 

R10 
R11 
R12 
R13 
R24 
R25 
R26 
R27 
R28 
R29 
R30 
R31 
R32 
R33 
R34 
R35 
R36 
R37 
R38 
R39 
R40 
R41 
R42 
R43 
R44 
R45 
R46 
R47 
R48 
R49 
R50 
R51 
R52 
R53 
R54 
R55 
R56 
R57 
R59 
R60 
R61 
R62 
R63 
R64 
R65 
R66 
R67 
R68 
R69 
R70 
R71 


DESCRIPTION 


Coil 
Coil 
Coil 
Coil 
Coil 


Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Trimmer 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Trimmer 


TYPE (PART NO.) 


LA-252 

LW-19 

LA-242 

LA-242 

LA-233 

470k ELR20 
470k ELR20 
27k ELR20 
4.7k ELR20 
47k ELR20 
100k ELR20 
10k ELR20 
2.2M ELR20 
100 ELR20 
330 R20 
6.8k ELR20 
100 ELR20 
47 ELR20 
4.7k ELR20 
680 ELR20 
47k ELR20 
47 ELR20 
270 ELR20 
18 R20 
270 ELR20 
47k ELR20 
47k. ELR20 
56k ELR20 
560k ELR20 
270k ELR20 
100k ELR20 
470 ELR20 
470 ELR20 
10k R20 
15k ELR20 
68k ELR20 
2.2k ELR20 
12k ELR20 
47k ELR20 
47k ELR20 
RH0651CS4J25A 
10 R20 
47k ELR20 
1k ELR20 
10k ELR20 
10k ELR20 
2.2k ELR20 
390 ELR20 
150k ELR20 
10k ELR20 
3.3k ELR20 
330 ELR20 
47 ELR20 
10 ELR20 
330 ELR20 
10k ELR20 
47k ELR20 
10k ELR20 
100 ELR20 
2.2M ELR20 
15k ELR20 
1.2k ELR20 
RH0521CN3J04A 


47k 


3.3k 


MAIN UNIT 
REF.NO. DESCRIPTION 
R72 Trimmer 
R73 Resistor 
R74 Resistor 
R75 Resistor 
R76 Resistor 
R77 Resistor 
R78 Resistor 
R79 Resistor 
R80 Resistor 
R81 Resistor 
R82 Resistor 
R83 Resistor 
R84 Resistor 
R85 Resistor 
R86 Resistor 
R87 Resistor 
R88 Resistor 
R89 Trimmer 
R90 Resistor 
R91 Resistor 
R92 Resistor 
R93 Resistor 
R94 Resistor 
R95 Resistor 
R96 Resistor 
R97 Resistor 
R98 Resistor 
R99 Resistor 
R100 Trimmer 
R101 Resistor 
R102 Resistor 
R103 Resistor 
R105 Resistor 
R106 Resistor 
R107 Resistor 
R109 Resistor 
R110 Resistor 
R111 Resistor 
R112 Resistor 
C1 Tantalum 
C2 Tantalum 
C3 Tantalum 
C4 Tantalum 
C16 Electrolytic 
C17 Electrolytic 
C18 Electrolytic 
C19 Ceramic 
C20 Electrolytic 
C21 Ceramic 
C22 Ceramic 
C23 Ceramic 
C24 Ceramic 
C25 Ceramic 
C26 Ceramic 
C27 Ceramic 
C28 Electrolytic 
C29 Ceramic 
C30 Ceramic 
C31 Trimmer 
C32 Barrier Layer 
C33 Electrolytic 
C34 Ceramic 
C35 Ceramic 


TYPE (PART NO.) 


RHO521CJ3J05A 
390 ELR20 
56k ELR20 
4.7k ELR20 
100k R20 
4.7k R20 
4.7k R20 
100 R50 
100 ELR20 
1k ELR20 
5.6k ELR20 
1.2M ELR20 
100 ELR20 
220k ELR20 
270k ELR20 
100 ELR20 
1.5k ELR20 
RH0651C15J1UA 
56k ELR 
5.6k ELR20 
100k ELR20 
33k ELR20 
100k ELR20 
47k ELR20 
150k ELR20 
82k ELR20 
82k ELR20 
82k ELR20 
RH0651C14J2WA 
330 ELR20 
220k ELR20 
6.8k ELR20 
100k ELR20 
180k ELR20 
680 ELR20 
47k R20 
68 ELR20 
82 ELR20 
68 ELR20 
DN1V 100M1S 
DN1V 100M1S 
1 35V 
0.1 35V 
100 10V 
Shs 50V 
B08 50V 
100P 50V 
10 16V 
470P 50V 
0.001 50V 
6P 50V 
15P 50V 
0.001 50V 
0.001 50V 
0.001 50V 
4.7 25V 
39P 50V 
27P 50V 
ECR-GA020E30 
0.1 16V 
22 6.3V 
470P 50V 
470P 50V 


2.2k 


100k 


10k 


DN 
DN 
MS7 
MS7 
MS7 


MS7 


MS7 
CH 
CH 
20P 


MS7 


MAIN UNIT 
REF.NO. DESCRIPTION 

C36 Ceramic 

G37 Electrolytic 

C38 Ceramic 

C39 Electrolytic 

C40 Ceramic 

C41 Ceramic 

C42 Ceramic 

C43 Cereamic 

C44 Electrolytic 

C46 Ceramic 

C47 Ceramic 

C48 Ceramic 

C49 Ceramic 

C50 Ceramic 

C51 Ceramic 

G5z Ceramic 

C54 Tantalum 

C55 Ceramic 

C56 Electrolytic 

Gay Ceramic 

C58 Ceramic 

C59 Ceramic 

C60 Ceramic 

C61 Electrolytic 

C62 Ceramic 

C64 Ceramic 

C65 Ceramic 

C66 Ceramic 

C67 Ceramic 

C68 Ceramic 

C69 Ceramic 

C70 Ceramic 

Cui Ceramic 

C72 Ceramic 

C73 Ceramic 

C75 Ceramic 

C76 Ceramic 

C77, Ceramic 

C78 Ceramic 

C79 Ceramic 

C80 Ceramic 

C81 Barrier Layer 

C82 Ceramic 

C83 Tantalum 

C84 Barrier Layer 

C85 Electrolytic 

C86 Ceramic 

C87 Tantalum 

C88 Ceramic 

C89 Electrolytic 

C90 Tantalum 

C91 Barrier Layer 

C92 Ceramic 

Gas Barrier Layer 

C94 Barrier Layer 

C95 Ceramic 

C96 Ceramic 

C97 Ceramic 

C98 Electrolytic 

C99 Barrier Layer 

C100 Ceramic 

C101 Electrolytic 

C102 Ceramic 

C104 Ceramic 


TYPE (PART NO.) 


470P 
10 
470P 
47 
470P 
470P 
470P 
0.001 
100 
33P 
470P 
470P 
0.001 
470P 
0.001 
15P 
DN1V 
0.001 
10 
0.001 
0.001 
0.001 
0.001 
10 
0.001 
0.001 
12P 
1.5P 
33P 
1.5P 
33P 
15P 
0.001 
0.001 
0.001 
22P 
8P 
15P 
15P 
12P 
220P 
0.01 
470P 
10 
0.01 
47 
470P 
0.22 
470P 


50V 
16V 
50V 
25V 
50V 
50V 
50V 
50V 
10V 
50V 
50V 
50V 
50V 
50V 
50V 
50V 
100M1S 
50V 
16V 
50V 
50V 
50V 
50V 
16V 
50V 
50V 
500V 
50V 
50V 
50V 
50V 
500V 
50V 
50V 
500V 
50V 
500V 
500V 
500V 
500V 
50V 
25V 
50V 
16V 
25V 
25V 
50V 
35V 
50V 
50V 
35V 
25V 
50V 
25V 
25V 
50V 
50V 
50V 
50V 
25V 
50V 
50V 
50V 
50V 


MS7 


MS7 


MS7 


MS7 


MS7 


RH 
CH 
RH 
CH 


DN 


MS7 


DN 


MS7 
DN 


MS7 


MS7 
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MAIN UNIT 


REF. NO. 


C105 
C106 
C107 
C108 
C109 
C110 
Ct 
C112 
C113 
C114 
C115 
C116 
Cn7 
C118 


Cio 4 


C120 
Giz 


J1 
J2 
J4 
J5 
J6 
J7 
J8 
J9 
J11 


P41 
P2 
P3 


EP3 
EP4 
EP5 


DESCRIPTION 


Electrolytic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Feed Through 
Ceramic 
Ceramic 
Ceramic 
Tantalum 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 


Connector 
Connector 
Connector 
Connector 
Connector 
Connector 
Connector 
Connector 
Connector 


Connector 
Connector 
Connector 


P.C. Board 
Ferrite Bead 
Ferrite Bead 


TYPE (PART NO.) 


47 25V MS9 
15P 500V 
20P 50V 
20P 50V 
20P 50V 
20P 50V 
470P 50V 
TF318-450E 102GMV50V 
0.001 50V 
15P 50V 
470P 50V 
DN1V 100M1S 
120P 50V 
120P 50V 
120P 50V 
150P 50V 
120P 50V 
BO3B-EH-S 
B04B-EH-S 
B10B-EH-S 
B10B-EH-S 
BO8B-EH-S 
TLB-P11H-B1 
BO3B-EH-S 
BO7B-EH-S 
BO4B-EH-S 
TMP-P01X-A1 
TMP-P01X-A1 
EHR-08 

B-1292 


DL2-OP2.6-3-1.2H 
DL2-OP2.6.3-1.2H 


10-3 RX UNIT 


REF. NO. 


IC1 
IC2 
IC3 
IC4 


Q1 
Q2- 
Q3 
Q4 
Q5 
Q6 
Q7 
Q8 
Q9 
Q10 
Q11 
Q12 
Q13 
Q14 
Q15 
Q16 
Q17 
Q18 


D1 
D2 
D3 
D4 
D5 
D6 
D7 
D8 
D9 
D10 
D11 
D12 
D13 
D14 
D15 
D16 
D17 


FI1 
FI2 


X1 
X2 


L1 
L2 
L3 
L4 
L5 
L6 
L7 
L8 
L9 
L10 
L11 
L12 


R1 
R2 
R3 


DESCRIPTION 


IC 
IC 
IC 
IC 


Transistor 
FED 

FET 

Transistor 
Transistor 
Transistor 
Transistor 
Transistor 
Transistor 
aed) 

Transistor 
Transistor 
Transistor 
Transistor 
Transistor 
Transistor 
Transistor 
Transistor 


Zener 
Diode 
Diode 
Diode 
Diode 
Diode 
Diode 
Diode 
Zener 
Diode 
Diode 
Diode 
Diode 
Diode 
Diode 
Diode 
Diode 


Ceramic 
Crystal 


Discriminator 
Crystal 


Coil 
Coil 
Coil 
Coil 
Coil 
Coil 
Coil 
Coil 
Coil 
Coil 
Coil 
Coil 


Resistor 
Resistor 
Resistor 


TYPE (PART NO.) 


MC3357P 
NJM4558D 
uPC1241H 
MB3756 


2SC2668-0 
2SK241-Y 
3SK121-Y 
2SC3355 
2SC2458-GR 
2SC2458-GR 
2SC2458-GR 
2SA1348 
2SC2458-GR 
2SJ105-GR 
2SC2458-GR 
28C3399 
2$€3399 
2SB909M-R 
2SC2458-GR 
25C2458-GR 
2SA1048-GR 
2SD1225M-R 


RD6.2E B2 
15953 
18953 
18953 
1$953 
1$$133 
1$953 
1$953 
RD6.2E B2 
1$$133 
1$S133 
1SS133 
1$d133 
1$$133 
1$$133 
1$$133 
1$$133 


CFV455E10 
17M15B 


CDB455C7A 
CR166 


LS-66 
LS-66 
LS-171 
$4 101K 
LA-232 
LA-234 
LS-182 
LS-182 
LS-182 
LS-182 
LA-245 
LA-243 


1.5k ELR20 
47k ELR20 
1.5k ELR20 


RX UNIT 
REF. NO. 


R4 

R5 

R6 

R7 

R8 

R9 

R10 
R11 
R12 
R13 
R14 
R15 
R16 
R17 
R18 
R19 
R21 
R22 
R23 
R24 
R25 
R26 
R27 
R28 
R29 
R30 
R31 
R32 
R33 
R34 
R36 
R37 
R38 
R39 
R40 
R41 
R42 
R43 
R44 
R45 
R46 
R47 
R48 
R49 
R50 
R51 
R52 
R53 
R54 
R55 
R56 
R57 
R58 
R59 
R60 
R61 
R62 
R63 
R64 
R65 
R66 
R67 
R68 
R69 


DESCRIPTION 


Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Trimmer 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 


TYPE (PART NO.) 


1k ELR20 
1.5k ELR20 
100 ELR20 
56k ELR20 
18k ELR20 
22k ELR20 
100 ELR20 
10k ELR20 
100 ELR20 
2.2k ELR20 
470 ELR20 
100 R20 
2.2k ELR20 
6.8k ELR20 
68 R20 
10 ELR20 
820 R20 
120 R20 
470 ELR20 © 
33k R20 
47k R20 
180k R20 
2.7k R20 
RH0651CS3J2KA 
47k R20 
100k ELR20 
1k R20 
2.7k ELR20 
100 R20 
12k R20 
5.6k ELR20 
330k ELR20 
100k ELR20 
100k ELR20 
100k ELR20 
10k ELR20 
4.7k ELR20 
470 ELR20 
470 ELR20 
27k R20 
27k ELR20 
5.6k ELR20 
1.2M ELR20 
1.2M ELR20 
12k ELR20 
12k ELR20 
21k ELR20 
4.7k ELR20 
10k ELR20 
100k ELR20 
100 ELR20 
10k R20 
27k R20 
100k ELR20 
27k R20 
68k R20 
27k R20 
22k R20 
10k R20 
470k ELR20 
100 R20 
220k ELR20 
1k ELR20 
33 ELR20 


4.7k 


RX UNIT 
REF. NO. 


R70 
R71 
R72 
R73 
R74 
R75 
R76 
R77 
R78 
R79 
R80 
R81 
R82 
R83 
R84 


C1 

C2 

C3 

C4 

G5 

C6 

C7 

C8 

ey) 

C10 
C11 
C12 
C13 
C14 
C15 
C16 
C17 
C18 
Si) 
C20 
C21 
C22 
€23 
C24 
C25 
C26 
C27 
C29 
C30 
C32 
C33 
C34 
C35 
C36 
C37 
C38 
C39 
C40 
C41 
C42 
C43 
C44 
C45 
C46 
C47 
C48 
C49 
C50 


DESCRIPTION 


Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 


Ceramic 
Electrolytic 
Barrier Layer 
Barrier Layer 
Tantalum 
Electrolytic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Barrier Layer 
Electrolytic 
Ceramic 
Barrier Layer 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Barrier Layer 
Ceramic 
Ceramic 
Barrier Layer 
Trimmer 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Trimmer 
Ceramic 
Ceramic 
Ceramic 
Electrolytic 
Barrier Layer 
Barrier Layer 
Barrier Layer 
Barrier Layer 
Tantalum 
Electrolytic 
Barrier Layer 


TYPE (PART NO.) 


Lid ELR20 
1 R20 
1 R20 
1 R20 
100 R50 
1.5k ELR20 
2.7k ELR20 
3.3k ELR20 
8.2k ELR20 
4.7k ELR20 
220k ELR20 
100k ELR20 
100k ELR20 
1.5k ELR20 
220k ELR20 
82P 50V 
0.1 50V 
0.1 16V 
0.01 25V 
47 16V 
0.1 50V 
0.001 50V 
100P 50V 
5P 50V 
39P 50V 
0.01 25V 
47 25V 
0.001 50V 
0.01 25V 
ZIP 50V 
39P 50V 
3P 50V 
47P 50V 
82P 50V 
0.01 25V 
0.001 50V 
0.001 50V 
0.01 25V 
ECR-GA010D30 
10P 50V 
8P 50V 
0.5P 50V 
12P 50V 
0.5P 50V 
12P 50V 
0.5P 50V 
11P 50V 
0.001 50V 
0.001 50V 
0.001 50V 
3P 50V 
ECR-GA006A30 
3P 50V 
0.001 50V 
100P 50V 
1 50V 
0.01 25V 
0.01 25V 
0.01 25V 
0.01 25V 
0.1 35V 
10 16V 
0.0015 25V 


MS7 


DN 
MS7 


MS7 


CH 
CH 


10P 


6P 


MS7 


DN 
MS7 


WE="6 


RX UNIT 
REF. NO. 


C51 
C52 
C53 
C54 
C55 
C56 
C57 
C58 
C59 
C60 
C61 
C62 
C63 
C64 
C65 
C66 
C67 
C68 
C69 
C70 
C71 
G72 
C73 
C74 
C75 
C76 
C77 
C78 
C73 
C80 
C81 
C82 
C83 
C84 
C85 
C86 
C87 
C88 


C89 


C90 
C91 
C$2 
C93 
C94 
C35 
C96 


J1 
J2 
J3 
J4 
I) 
J6 
J7 
J8 


31 


BT1 


EP1 


DESCRIPTION 


Barrier Layer 
Ceramic 
Barrier Layer 
Electrolytic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Barrier Layer 
Barrier Layer 
Barrier Layer 
Barrier Layer 
Barrier Layer 
Mylar 
Barrier Layer 
Electrolytic 
Electrolytic 
Electrolytic 
Barrier Layer 
Electrolytic 
Ceramic 
Ceramic 
Ceramic 
Electrolytic 
Ceramic 
Ceramic 
Ceramic 
Electrolytic 
Electrolytic 
Electrolytic 
Barrier Layer 
Electrolytic 
Electrolytic 
Electrolytic 
Barrier Layer 
Electrolytic 
Electrolytic 
Barrier Layer 
Barrier Layer 
Barrier Layer 
Electrolytic 
Electrolytic 
Electrolytic 
Ceramic 
Ceramic 
Ceramic 


Connector 
Connector 
Connector 
Connector 
Connector 
Connector 
Connector 
Connector 


Switch 


Lithium Battery 


P.C. Board 


TYPE (PART NO.) 


0.0015 
33h 
0.01 
0.47 
0.001 
0.001 
0.001 
0.001 
0.01 
0.01 
0.01 
0.01 
0.01 
0.056 
0.0047 
1 

47 
10 
0.01 
10 
0.001 


0.1 
10 
4.7 
0.1 
0.1 
0.1 
10 
47 
0.33 
470P 
0.001 
0.001 


IMSA-9201B-2-02-T 


25V 
50V 
25V 
50V 
50V 
50V 
50V 
50V 
25V 
25V 
25V 
25V 
25V 
50V 
25V 
50V 
25V 
16V 
25V 
16V 
50V 
50V 
50V 
50V 
50V 
50V 
50V 
50V 
16V 
16V 
16V 
16V 
16V 
16V 
16V 
16V 
25V 
16V 
16V 
16V 
16V 
25V 
50V 
50V 
50V 
50V 


TMP-J01X-A2 
TMP-J01X-A2 


BO8B-EH-S 


HSJ0836-001-010 


BO3B-EH-S 
BO8B-EH-S 
BO6B-EH-S 


SPPH21127A 


BR2032-1T2 


B-1293A 


MS7 


MS7 
MS7 
MS7 


MS7 


MS7 


MS7 
MS9 
MS9 - 


MS9 
MS9 
MS16 


MS7 
MS7 


MS7 
MS7 
MS7 


10-4 VCO UNIT 


REF. NO. 


Q1 
Q2 


D1 
D2 


ET. 
L2 
3 
L4 


R1 
R2 
R3 
R4 
R5 
R6 
R7 
R8 
R9 
R10 


C1 
C2 
C3 
C4 
C5 
C6 
€7 
C8 
eS 
C10 


EP' 


DESCRIPTION 


FET 
Transistor 


Varicap 
Varicap 


Coil 
Coil 
Coil 
Coil 


Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 


Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Electrolytic 


P.C. Board 


TYPE (PART NO.) 


2SK125 
2SC2026 


1T25 
1SV50E 


LALO2KR 
LB-201 

LALO2KR 
LALO2KR 


470 
2.7k 
470 
47 

47 

100 
4.7k 
680 
47 

220 


470P 
100P 
120P 
0.5P 
120P 
0:35P. 
100P 
100P 
100P 
33 


B-1303 


1ROM 


1ROM 
R56M 


ELR20 
ELR20 
ELR20 
ELR20 
ELR20 
ELR20 
ELR20 
ELR20 
ELR20 
ELR20 


50V 
50V 
50V 
50V 
50V 
50V 
50V 
50V 
50V 
10V 


MS5 


i=7 


SECTION 11 IC-48A/E PARTS LIST 


11-1 EF UNIT EF UNIT 
REF.NO. DESCRIPTION TYPE (PART NO.) REF.NO. DESCRIPTION TYPE (PART NO.) 
IC1 IC uPD7514G-191-12 R15 Chip 100k MCR10 
IC2 IC LA6393M R16 Chip 220k MCR10 
R17 Chip 8.2k MCR10 
Q1 Transistor 2SC2712-Y R18 Chip 100k MCR10 
Q2 Transistor 2SA1162-Y R19 Chip 100k MCR10 
Q3 Transistor 2SC2712-Y R20 Chip 270k MCR10 
04 Transistor 2SC2712-Y R21 Chip 270k MCR10 
Q5 Transistor 2SC2712-Y R23 Chip 100k MCR10 
Q6 Transistor 2SC2712-Y R24 Chip 3.3k MCR10 
Q7 Transistor 25C2712-Y R26 Chip 330 MCR10 
Q8 Transistor 2SA1162-Y R27 Chip 22k MCR10 
Q9 Transistor 2SA1162-Y R28 Chip 100k MCR10 
Q10 Transistor 2SA1162-Y R29 Chip 100k MCR10 
Q11 Transistor 2SC2712-Y R30 Chip 100k MCR10 
Q12 Transistor 2SC2712-Y R32 Chip 10k MCR10 
Q13 Transistor 2SA1162-Y R33 Chip 470k MCR10 
Q14 Tranisitor 2SC2712-Y R34 Chip 100k MCR10 
Q15 Transistor 2SA1341 R35 Chip 2.2k MCR20 
Q16 Transistor 2SA1162-Y R36 Chip 22k MCR10 
Q17 Transistor 2SC3395 R37 Chip 10k MCR10 
Q18 Transistor 2SA1162-Y R38 Chip 100k MCR10 
R39 Chip 100k MCR10 
D1 Zener RD5.6M B2 R40 Chip 100k MCR10 
D2 Diode 1$S190 R41 Chip 100k MCR10 
D3 Diode 1$$190 R42 Chip 100k MCR10 
D4 Diode 1$$193 R43 Chip 100k MCR10 
D5 Diode 1$S181 R44 Chip 1k MCR10 
D6 Diode 1SS184 R45 Chip 220k MCR10 
D7 Diode 1S$S181 R46 Chip 470k MCR10 
D8 Diode 1$S190 R47 Chip 220k MCR10 
D9 Diode 1$S184 R48 Chip 1M MCR10 
D10 Diode 1$$193 R49 Chip 10k MCR10 
D11 Diode 1$S181 R50 Chip 100k MCR10 
D12 Diode 1$S181 R51 Chip 100k MCR10 
D14 Diode 1SS181 #02 R53 Chip 3.3k MCR10 
D14 Diode 1S$S187 #01, #03 R54 Chip 150 MCR10 
D15 Diode 1$S181 #03 R55 Chip 4.7k MCR10 
D15 Diode 1$$181 #01, #02 R56 Chip 100k MCR10 
D16 Diode 1$S181 R57 Chip 470k MCR10 
D17 Diode 1$$190 R58 Chip 100k MCR10 
D18 Diode 1$S190 R59 Chip 470k MCR10 
D19 Diode 1SS190 R60 Chip 56k MCR10 
D22 Diode 18S$193 
D23 Diode 18$193 Ci Monolithic 0.1 GRM40 F 
C2 Monolithic 0.1 GRM40 F 
R1 Variable RK0941114003A 10kB C3 Monolithic 0.001 GRM40 
R2 Variable RK9A12007 10kA C4 Monolithic Ser GRM40 
R3 Cds MPY-43C79 C5 Monolithic 0.01 GRM40 F 
R4 Chip 10k MCR10 C6 Monolithic 0.01 GRM40 F 
R5 Chip 10k MCR10 cr Monolithic 0.01 GRM40 F 
R6 Chip 220k MCR10 C8 Monolithic 0.1 GRM40 F 
R7 Chip 270k MCR10 cg Monolithic 0.001 GRM40 
R8 Chip 10k MCR10 C10 Monolithic 0.001 GRM40 
RQ Chip 100k MCR10 C11 Monolithic 0.001 GRM40 
R10 Chip 10k MCR10 Ci2 Monolithic 0.001 GRM40 
R11 Chip 100k MCR10 C13 Monolithic 0.001 GRM40 
R12 Chip 1M MCR10 C14 Monolithic 0.001 GRM40 
R13 Chip 100k MCR10 Ci5 Monolithic 0.1 GRM40 F 
R14 Chip 47k MCR10 


9 


EF UNIT 
REF. NO. 


J1 
J2 
J3 
J4 
J5 
J6 
JT: 
J9 
J10 
J11 
J12 
J13 
J14 
J15 
J16 
J17 
J18 


P1 
P2 
P3 
P4 
P5 
P6 
P7 
P8 
Pg 
P10 
P11 
P12 
P13 
P14 
P15 


DS1. 
DS2 
DS3 
DS5 


S1 
S2 
$3 
$4 
35 
S6 
$7 
$8 
S9 
$10 
$11 


SP1 


EP1 
EF2 
EP3 
EP5 
EP6 


DESCRIPTION 


Connector 
Connector 
Connector 
Connector 
Connector 
Connector 
Connector 
Connector 
Connector 
Connector 
Connector 
Connector 
Connector 
Connector 
Connector 
Connector 
Connector 


Connector 
Connector 
Connector 
Connector 
Connector 
Connector 
Connector 
Connector 
Connector 
Connector 
Connector 
Connector 
Connector 
Connector 
Connector 


LCD 
Lamp 
Lamp 
LED 


Rotary Encoder 


Switch 
Switch 
Switch 
Switch 
Switch 
Switch 
Switch 
Switch 
Switch 
Switch 


Speaker 
P.C. Board 


P.C. Board 
P.C. Board 


Rubber Conductor 


P.C. Board 


TYPE (PART NO.) 


5379-04 
5379-02 
5379-02 
5379-03 
5379-04 
5379-05 
5379-06 
5379-03 
TXL-PO3P-C1 
TXL-PO3P-C1 
TLB-PO4H-B1 
TLB-PO3H-B1 
TLB-PO3H-B1 
TLB-PO3H-B1 
TLB-P03H-B1 
TXL-PO3P-C1 
8S-S-E 


EHR-10 
EHR-03 
EHR-03 
EHR-03 
EHR-03 
EHR-06 
EHR-03 
EHR-04 
EHR-06 
EHR-03 
TXL-P03H-A1 
TXL-PO3H-A1 
EHR-04 
EHR-04 
TXL-PO3H-A1 


LP234-A 
HRS-7219A-G40 
HRS-7219A-G40 
GLOND2 


SRBM1L011A 

SKHLAB 064A 
SKHLAB 064A 
SKHLAB 064A 
SKHLAB 064A 
SKHLAB 064A 
SKHLAB 064A 
SKHLAB 064A 
SKHLAB 064A 
SKHLAB 064A 
SKHLAB 064A 


57$38-1 


B-1219A 

B-1140A 

B-1229 

SS-TYPE 48.5x8.5x3 
B-1175B 


td =-2 


11-2 MAIN UNIT 
REF. NO. 


IC1 
IC2 
Ic3 
IC4 
IC5 
IC7 
IC8 
IC9 


Q2 
Q3 
Q4 
Q5 
Q6 
Q7 
Q8 
Qg 
Q10 
Q11 
Q12 
Q13 
Q14 
Q15 
Q16 
Q17 
Q18 
Q19 
Q20 


D1 
D2 
D3 
D4 
D5 
D6 
D7 
D8 
D10 
D11 
D12 
D13 
D14 
D15 
D16 


X1 
X1 
X2 


L2 
L3 
L4 
LS 
L6 
L6 
L7 
L8 
L9 
L10 
L11 
L12 
L13 
L14 
L15 


DESCRIPTION 


IC 
IC 
IC 
IC 
IC 
IC 
IC 
IC 


Transistor 
Transistor 
Transistor 
FE 

Transistor 
Transistor 
Transistor 
Transistor 
Transistor 
Transistor 
Transistor 
Transistor 
FEM 

Transistor 
Transistor 
Transistor 
FEW 

Hell 

Transistor 


Diode 
Diode 
Diode 
Diode 
Diode 
Diode 
Diode 
Diode 
Diode 
Diode 
Diode 
Diode 
Diode 
Diode 
Diode 


Crystal 
Crystal 
Crystal 


Coil 
Coil 
Coil 
Coil 
Coil 
Coil 
Coil 
Coil 
Coil 
Coil 
Coil 
Coil 
Coil 
Coil 
Choke 


TYPE (PART NO.) 


SC-1027 
NJM4558D 
uPC358C 
uPB571C 
uPD2834C 
TC4094BP #01 
S7116A «#01 
F78L05 


28C2570-A 
TRF559 
2SC2458L-G 
2SJ105-GR 
2SA1359 
2S5C2458-GR 
28C3399 
2SC2026 
2SC2026 
2SC2458-Y 
25C2458-GR 
2SA1048-Y 
2SK184-Y 
2S5C2458L-G 
28C3399 
2003398 
2SK583 
2SK583 
28C3402 


1SS216 
1SS216 
1$$133 
1$$97 

1SS97 

MI407 

MI308 

15CD11 
1$$133 , 
1$$133 
1$S133 
1$$133 
1$S133 
1$$133 
1$$133 


CR184 #03 
CR183 #01, #02 
HC-43/U (3.6MHz) #01 


LA-233 

LA-232 

LA-232 

LA-232 

LA-153 #02, #03 
LA-232 #01 
LW-19 

LA-252 

LA-242 

LA-232 

LA-232 

LA-181 

LA-233 

LA-233 

LALO2NA_ 101K 


MAIN UNIT 
REF.NO. DESCRIPTION 

R1 Resistor 
R2 Resistor 
R3 Resistor 
R4 Resistor 
R5 Resistor 
R6 Resistor 
R7 Resistor 
R8 Resistor 
RQ Resistor 
R10 Resistor 
R11 Resistor 
R12 Resistor 
R14 Resistor 
R15 Resistor 
R16 Resistor 
R17 Resistor 
R18 Resistor 
R19 Resistor 
R20 Resistor 
R21 Resistor 
R22 Resistor 
R23 Resistor 
R24 Resistor 
R25 Resistor 
R26 Resistor 
R27 Resistor 
R28 Resistor 
R29 Resistor 
R30 Resistor 
R31 Resistor 
R32 Trimmer 
R33 Resistor 
R34 Resistor 
R35 Resistor 
R36 Resistor 
R37 Resistor 
R38 Resistor 
R39 Resistor 
R40 Resistor 
R41 Resistor 
R42 Resistor 
R43 Trimmer 
R44 Resistor 
R45 Resistor 
R46 Resistor 
R47 Resistor 
R48 Resistor 
R49 Resistor 
R50 Resistor 
R51 Resistor 
R52 Resistor 
R53 Resistor 
R54 Trimmer 
R55 Resistor 
R56 Trimmer 
R57 Resistor 
R59 Resistor 
R60 Resistor 
R62 Resistor 
R63 Resistor 
R64 Resistor 
R65 Resistor 
R66 Resistor 
R66 Resistor 


TYPE (PART NO.) 


150 ELR20 
39 ELR20 
150 ELR20 
2.2k ELR20 
1k ELR20 
2.2k R20 

8.2 ELR20 
150 ELR20 
8.2 ELR20 
1k ELR20 
3.3k ELR20 
2.2k ELR20 
56 ELR20 
1k ELR20 
100 ELR20 
1k ELR20 
47 ELR20 
4.7k R20 

4.7k R20 

100 R50X 
220 ELR20 
1k ELR20 
5.6k R20 

1.2M ELR20 
330 ELR20 
100 ELR20 
220k R20 

270k ELR20 
100 ELR20 
1.5k ELR20 
RH0521C15J05A 

56k ELR20 
5.6k ELR20 
100k ELR20 
33k ELR20 
100k ELR20 
47k R20 

150k ELR20 
82k ELR20 
82k ELR20 
82k ELR20 
RH0521C14J08A 

330 ELR20 
10k ELR20 
47k ELR20 
10k ELR20 
100 ELR20 
820k ELR20 
22k R20 

15k R20 

4.7k ELR20 
1.2k ELR20 
RH0521CS3J04A 

390 ELR20 
RH0521CS3J04A 

4.7k ELR20 
1k ELR20 
6.8k ELR20 
100 ELR20 
1k ELR20 
6.8k ELR20 
100 R20 

2.2k ELR20 
3.9k ELR20 


100k 


10k 


4.7k 


4.7k 


#03 
#01, #02 


t= 3 


MAIN UNIT 


REF. NO. 


R67 
R68 
R69 
R70 
R71 
R72 
R73 
R74 
R75 
R76 
R77 
R78 
R79 
R80 
R81 
R82 
R83 
R84 
R85 
R86 
R88 
R89 
R90 
R91 
R92 


C1 

Ce 

C3 

C4 

C8 

C9 

C10 
C11 
Giz 
C13 
C14 
C15 
C16 
Ci? 
C18 
Gig 
C20 
C21 
C22 
Gz3 
C24 
C25 
C26 
C27 
C28 
CZ9 
C30 
Cait 
Ca2 
C33 
C34 
C35 
C36 
Car 
C38 
G39 
C40 
C41 


DESCRIPTION 


Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Trimmer 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 


Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Electrolytic 
Ceramic 
Ceramic 
Ceramic 
Tantalum 
Ceramic 
Ceramic 
Tantalum 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Barrier Layer 
Ceramic 


TYPE (PART NO.) 


100 ELR20 
100k ELR20 
100k R20 
4.7k ELR20 
10k ELR20 
1k R20 
1.5k R20 
2.7k ELR20 
470 ELR20 
1.8k ELR20 
820 ELR20 
1k R20 
22k R20 
1k R20 
10k ELR20 
10k ELR20 
RH0521CS4J0DA 47k 
47k ELR20 
100 ELR20 
56k ELR20 
4.7k R20 
220k ELR20 
12k R20 
1k ELR20 
47 ELR20 
10P 50V 
6P 50V 
0.001 50V 
47P 50V 
0.001 50V 
0.001 50V 
0.001 50V 
3P 50V 
6P 50V 
470P 50V 
0.001 50V 
10 16V 
470P 50V 
1P. 50V 
4p 50V 
DNIVI00MIS 10 
0.001 50V 
0.001 50V 
10 16V 
10P 50V 
0.5P 500V 
7P 500V 
47P 50V 
JP 500V 
10P 50V 
0,5P 500V 
oF 500V 
24P 50V 
20P 50V 
5P 500V 
10P 500V 
27P 500V 
10P 500V 
8P 500V 
10P 500V 
3P 500V 
0.01 25V 
470P 50V 


#01 
#01 
#01 
#01 
#01 


MS7 


35V 


DN 


MAIN UNIT 


REF. NO. 


C42 
C43 
C44 
C45 
C46 
C47 
C48 
C49 
C50 
C51 
C52 
53 
C54 
C55 
C56 
C67 
C58 
C59 
C60 
C61 
C62 
C63 
C64 
C65 
C66 
C67 
C68 
C69 
C70 
C71 
C72 
C73 
C74 
C75 
C76 
C77 
C78 
C79 
C79 
C80 
C81 
C87. 
C8'3 
C84 
C87 
C88 
C89 
C90 
C91 
C92 
C93 
C94 
C95 
C96 
C97 
C98 
C99 
C100 
C101 
C102 
C103 
C104 
C105 
C106 


DESCRIPTION 


Electrolytic 
Barrier Layer 
Electrolytic 
Ceramic 
Electrolytic 
Ceramic 
Electrolytic 
Electrolytic 
Barrier Layer 
Barrier Layer 
Barrier Layer 
Barrier Layer 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Electrolytic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Electrolytic 
Ceramic 
Ceramic 
Tantalum 
Barrier Layer 
Ceramic 
Cylinder 
Barrier Layer 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Trimmer 
Ceramic 
Ceramic 
Electrolytic 
Ceramic 
Electrolytic 
Monolithic 
Electrolytic 
Tantalum 
Tantalum 
Ceramic 
Ceramic 
Ceramic 
Electrolytic 
Ceramic 
Ceramic 
Barrier Layer 
Tantalum 
Electrolytic 
Ceramic 
Tantalum 
Monolithic 
Ceramic 
Tantalum 
Ceramic 


TYPE (PART NO.) 


100 10V 
0.01 25V 
47 16V 
470P — 50V 
0.22 50V 
470P 50V 
1 50V 
1 50V 
0.01 25V 
0.0047 25V 
0.001 25V 
0.0022 25V 
120P 50V 
0.001 50V 
0.001 50V 
0.001 50V 
10 16V 
0.001 50V 
47P 50V 
0.001 50V 
0.001 50V 
47P 50V 
47P 50V 
47P 50V 
47P 50V 
2P 50V 
0.001 50V 
47. 25V 
6P 50V 
0.001 50V 
10 16V 
0.01 25V 
0.001 50V 
UP125 SL 
0.01 25V 
100P 50V 
200P 50V 
20P 50V 
22P 50V 
CV38D1001 10P 
0.001 50V 
0.001 50V 
100 10V 
47P 50V 
100 10V 
D33Y5V1E104Z21 
0.47 50V 
DNIA220MIS 22 
10 16V 
120P 50V 
0.001 50V 
0.001 50V 
10 16V 
33P 50V 
33P 50V 
0.01 25V 
0.1 35V 
22 6.3V 
0.001 50V 
ZZ 16V 
$33Y5V1E104Z21 
3P 500V 
0.1 35V 
0.001 50V 


MS7 


MS5 D=3 


MS7 


MS7 
MS7 


MS7 


MS7 


DN 


5R6 


CH 
CH 


MS7 


MS7 


MS7 
10V 
DN 


#01 

MS7 #01 
#01 

#01 

#01 

DN #01 
MS7 


DN 


DN 


a =% 


MAIN UNIT 
REF.NO. DESCRIPTION 
C108 Ceramic 
C109 Ceramic 
C110 Ceramic 
C111 Ceramic 
CHi2 Ceramic 
Gills: Ceramic 
C114 Ceramic 
C115 Ceramic 
C117 Ceramic 
C119 Ceramic 
Ci Ceramic 
C22 Ceramic 
C123 Ceramic 
C124 Ceramic 
C125 Ceramic 
C126 Ceramic 
C127 Ceramic 
C128 Ceramic 
C129 Ceramic 
C130 Ceramic 
C131 Ceramic 
C132 Ceramic 
C133 Ceramic 
C136 Ceramic 
Ci37 Ceramic 
C138 Ceramic 
C139 Ceramic 
C140 Ceramic 
C141 Ceramic 
C142 Ceramic 
C143 Ceramic 
C144 Ceramic 
C145 Ceramic 
C146 Ceramic 
C147 Ceramic 
C148 Ceramic 
C149 Ceramic 
C150 Feed Through 
C151 Barrier Layer 
C152 Feed Through 
(ios Feed Through 
C154 Feed Through 
J1 Connector 
2 Connector 
J8 Connector 
J4 Connector 
J5 Connector 
J6 Connector 
M7) Connector 
J8 Connector 
J9 Connector 
J10 Connector 
lil Connector 
J12 Connector 
J13 Connector 
P1 Connector 
P2 Connector 
P3 Connector 
ERS P.C. Board 
EP4 Ferrite Bead 


TYPE (PART NO.) 


0.001 50V 
47P 50V 
47P 50V 
47P 50V 
47P 50V 
47P 50V 
47P 50V 
47P 50V 
47P 50V 
47P 50V 
47P 50V 
47P 50V 
47P 50V 
47P 50V 
47P 50V 
47P 50V 
47P 50V 
47P 50V 
47P 50V 
47P 50V 
47P 50V 
47P 50V 
47P 50V 
47P 50V 
47P 50V 
47P 50V 
47P 50V 
47P 50V 
47P 50V 
47P 50V 
47P 50V 
47P 50V 
47P 50V 
47P 50V 
47P 50V 
47P 50V 
47P 50V 
TF240-603-332 
0.01 25V 


TF240-603-332 
TF240-603-332 
TF240-603-332 


B10B-EH-S 
BO3B-EH-S 
BO3B-EH-S 
BO3B-EH-S 
BO3B-EH-S 
BO3B-EH-S 
BO8B-EH-S 
B10B-EH-S 
BO4B-EH-S 
BO4B-EH-S 
TLB-P02H-B1 
5379-02 
5379-02 


TMP-P01X-A1 
TMP-P01X-A1 
EHR-07 


B-1156E 
DL2-OP2.6-3-1.2H 


#01 


11-3 RX UNIT 
REF.NO. DESCRIPTION 

IC1 IC 

IC2 IC 

IC3 IC 

IC4 IC 

Q1 elf 

Q2 ET 

Q3 Rea 

04 Transistor 

Q5 Transistor 

O06 Transistor 

Q7 Transistor 

Q8 Transistor 

Q9 Ael 

Q10 Transistor 

Q11 Transistor 

Q12 Transistor 

Q13 Transistor 

Q14 Transistor 

Q15 FE 

Q16 Transistor 

Q17 Transistor 

D1 Diode 

D2 Diode 

D3 Diode 

D4 Diode 

D5 Zener 

D6 Diode 

D7 Diode 

D8 Diode 

D9 Diode 

D10 Diode 

D11 Diode 

D12 Diode 

D13 Diode 

D14 Diode 

D15 Diode 

D16 Diode 

D17 Diode 

D18 Diode 

D19 Diode 

D20 Diode 

D21 Diode 

D23 Diode 

Fl1 Crystal 

FI2 Ceramic 

x1 Discriminator 

X2 Crystal 

L1 Coil 

L2 Coil 

L3 Coil 

L4 Coil 

L5 Coil 

L6 Coil 

a7 Coil 

L8 Coil 

L9 Coil 

L10 Coil 

L11 Coil 

L12 Coil 


TYPE (PART NO.) 


MB3756 
uPC577H 
MC3357P 
PC1241H 


3SK121-Y 
2SK125 
35K121-Y 
2SC2668-0 
2S5C2458-GR 
2S5C2458-GR 
2SC2458-GR 
2SC2458-GR 
2SJ105-GR 
25C2458-GR 
2SC2458-GR 
2SB909M-R 
2SD1225M-R 
2SA1048-GR 
2SJ105-GR 
2SC3399 
29C3399 


1$$53 
1SS53 
18953 
1$953 
RD6.2E B2 
18953 
18953 
18953 
1SS53 
18553 
1$$133 
1$$53 
185133 
1SS53 
1$$133 
1$$133 
185133 
1SS53 
1$S53 
RD3.6E B2 
1SS53 
1$$53 


23M15B2 
CFV455E10 


CDB455C7A 
CR157 


LA-159 
LW-25 


7THW-252MX-1550 A 


LW-25 


7HW-252MX-1550 A 


LA-232 
LS-264 
LS-264 


LALO3NA_ 101K 
LALO3NA 121K 


LW-15 
LA-189 


RX UNIT 
REF. NO. 


R1 

R2 

R3 

R4 

R5 

R6 

R7 

R8 

R9 

R10 
R11 
R12 
R13 
R14 
R15 
R18 
R19 
R20 
R21 
R22 
R23 
R24 
R25 
R26 
R27 
R28 
R29 
R30 
R31 
R32 
R33 
R34 
R36 
R37 
R38 
R39 
R40 
R41 
R42 
R43 
R44 
R45 
R46 
R47 
R48 
R49 


-R50 


R51 
R52 
R55 
R56 
R57 
R58 
R59 
R60 
R61 
R62 
R63 
R64 
R65 
R66 
R67 
R68 
R69 


DESCRIPTION 


Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Thermistor 
Resistor 
Trimmer 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 


TYPE (PART NO.) 


33k ELR20 
100k ELR20 
82 ELR20 
100 R20 
47 ELR20 
22 R20 
1k ELR20 
10k ELR20 
470 ELR20 
100 R20 
2.7k ELR20 
22k ELR20 
4.7k ELR20 
330 ELR20 
100 R20 
22k ELR20 
4.7k ELR20 
23D29 

560 ELR20 
RH0651CJ3J0CA 
1.5k ELR20 
47k ELR20 
1.5k ELR20 
1.5k ELR20 
4.7k ELR20 
100 R20 

1 R20 
1M ELR20 
2k ELR20 
2.7k ELR20 
5.6k ELR20 
82k ELR20 
2.2k ELR20 
22k ELR20 
5.6k ELR20 
390k ELR20 
2.2k ELR20 
47k R20 
4.7k R20 
150k R20 
39k R20 
4.7k ELR20 
1k ELR20 
15k ELR20 
5.6k ELR20 
5.6k ELR20 
100 R20 
47k ELR20 
47 ELR20 
220k ELR20 
4.7k R20 
8.2k ELR29 
3.3k ELR20 
100 R50X 
2.7k R20 
15k R20 
10k ELR20 
220k ELR20 
1.5k ELR20 
100k R20 
100k ELR20 
3:3 ELR20 
1k ELR20 
47k ELR20 


RX UNIT 
REF. NO. 


R70 
R71 
R72 
R73 
R74 


C1 
7 
C3 
C4 
C5 
C6 
C7 
C8 
c9 
C10 
C11 
C12 
C13 
C14 
C15 
C16 
C17 
C18 
C19 
C20 
C21 
C22 
C23 
C24 
C25 
C26 
C27 
C28 
C29 
C30 
C31 
632 
C33 
C34 
C35 
C36 
C37 
C38 
C39 
C40 
C41 
C4? 
C43 
C44 
C45 
C46 
C47 
C48 
C49 
C50 
C51 
C52 
C53 
C54 
C55 
C56 
C57 
C58 


DESCRIPTION 


Resistor 
Resistor 
Resistor 
Resistor 
Resistor 


Ceramic 
Trimmer 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Trimmer 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Barrier Layer 
Electrolytic 
Electrolytic 
Barrier Layer 
Barrier Layer 
Barrier Layer 
Electrolytic 
Ceramic 
Barrier Layer 
Barrier Layer 
Barrier Layer 
Ceramic 
Barrier Layer 
Ceramic 
Ceramic 
Electrolytic 
Ceramic 
Ceramic 
Tantalum 
Barrier Layer 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Electrolytic 
Electrolytic 
Electrolytic 
Barrier Layer 
Electrolytic 
Electrolytic 


TYPE (PART NO.) 
47k ELR20 
22k ELR20 
10k ELR20 
560 R20 
1 R20 
12P 50V 
ECR-GA006A30 
3P 50V 
0.001 50V 
0.001 50V 
0.001 50V 
0.001 50V 
0.001 50V 
22P 50V 
3P 50V 
22P 50V 
0.001 50V 
0.001 50V 
22P 50V 
1P 50V 
3P 50V 
47P 50V 
ECR-GA006A30 
0.001 50V 
0.001 50V 
39P 50V 
0.001  50V 
3P 50V 
120P 50V 
56P 50V 
0.0047 — 50V 
0.001 50V 
0.0047 —50V 
0.1 16V 
10 16V 
10 16V 
0.1 16V 
0.1 16V 
0.1 16V 
22 50V 
0.001 50V 
0.1 16V 
0.1 16V 
0.1 16V 
150P 50V 
0.1 16V 
0.0047 —50V 
20P 50V 
10 16V 
0.0047 —50V 
82P 50V 
0.1 35V 
0.1 16V 
0.001 50V 
120P 50V 
68P 50V 
0.0047 —50V 
220 16V 
470 16V 
47 16V 
0.1 16V 
47 25V 
220 


16V 


6P 


6P 


MS7 
MS7 


MS7 


MS7 


DN 


MS9 
MS16 
MS7 


MS9 
MS9 


REF. NO. 


the—6 


RX UNIT 


C59 
C60 
C61 
C62 
C63 
C64 
C65 
C66 
C67 
C68 
C69 
C70 
C71 
C72 
C73 
C74 
G75 
C76 
C77 
C78 
C79 
C80 
C82 
C83 
C84 
C85 
C86 
C87 
C88 
C89 
C90 
C91 
C32 
C93 
C94 
C95 
C96 
C97 
C98 
C99 
C100 
C101 
C102 
C103 
C104 
C105 
C106 
C107 
C108 
C109 
C110 


J1 
J2 
J3 
J4 
J5 
J6 
J7 
J9 
J10 
J11 


P1 


DESCRIPTION 


Ceramic 
Electrolytic 
Ceramic 
Barrier Layer 
Barrier Layer 
Barrier Layer 
Ceramic 
Ceramic 
Ceramic 
Barrier Layer 
Barrier Layer 
Ceramic 
Barrier Layer 
Barrier Layer 
Electrolytic 
Electrolytic 
Ceramic 
Electrolytic 
Barrier Layer 
Electrolytic 
Barrier Layer 
Tantalum 
Ceramic 
Electrolytic 
Ceramic 
Ceramic 
Tantalum 
Electrolytic 
Ceramic 
Monolithic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Ceramic 
Barrier Layer 
Ceramic 
Ceramic 
Electrolytic 


Mini Pin 

Mini Pin 

Connector 
Connector 
Connector 
Connector 
Connector 
Connector 
Connector 
Connector 


Connector 


TYPE (PART NO.) 


0.001 50V 
10 16V 
0.001 50V 
0.0047 25V 
0.0047 25V 
0.0047 25V 
120P 50V 
0.001 50V 
0.001 50V 
0.047 25V 
0.0015 25V 
33P 50V 
0.01 25V 
0.0015 25V 
47 25V 
10 16V 
0.0047 50V 
47 25V 
0.01 25V 
47 25V 
0.01 25V 
0.1 35V 
0.001 50V 
10 16V 
0.001 50V 
0.001 50V 
DNIA220MIS 22 
0.33 50V 
12P 50V 
D33Y5V1E104221 
47P 50V 
47P 50V 
47P 50V 
47P 50V 
47P 50V 
47P 50V 
47P 50V 
47P 50V 
47P 50V 
47P 50V 
47P 50V 
47P 50V 
47P 50V 
47P 50V 
47P 50V 
47P 50V 
47P 50V 
0.01 25V 
47P 50V 
47P 50V 
1 50V 
TMP-J01X-A2 
TMP-J01X-A2 
BO7B-EH-S 
BO4B-EH-S 
BO6B-EH-S 
BO6B-EH-S 
BO3B-EH-S 
HSJ0836-01-010 
BO3B-EH-S 


IMSA-9201B-1-02-T 


EHR-03 


MS7 


MS5 
MS5 


Ms5 
Msg 
DN 

MS7 


10V 
MS7 


MS7 


RX UNIT 11-4 VCO UNIT 


REF.NO. DESCRIPTION TYPE (PART NO.) REF.NO. DESCRIPTION TYPE(PART NO.) 

$1 Switch SPPH21127A Q1 Transistor DTC124-K 
Q2 FET 2SK125 

BT1 Lithium Battery BR2032-1T2 Q3 Transistor 2SC3356 

EP! P.C. Board B-1157E D1 Varicap Meo 
D2 Diode 1$S216 
D3 Varicap 1T25 
L1 Choke LALO2NA R33 
L2 Coil LA-134 
L3 Choke LW-17 
L4 Choke LALO2NA R33 
R1 Resistor 100 MCR10 
R2 Resistor 820 MCR10 
R3 Resistor 47k MCR10 
R4 Resistor 10k MCR10 
R5 Resistor 47k MCR10 
R6 Resistor 22k R20 
R7 Resistor 220 MCR10 
R8 Resistor 1k MCR10 
R9 Resistor 6.8k MCR10 
R10 ° Resistor 220 MCR10 
R11 Resistor 100 MCR10 
C1 Ceramic 470P 50V 
G2 Trimmer CV38A0301 3P 
cS Monolithic 7P 50V GRM40 
C4 Monolithic 470P 50V GRM40 
C5 Trimmer CV38B0601 6P 
C6 Monolithic 3P 50V GRM40 
Ci, Monolithic 12P 50V GRM40 
C8 Monolithic 47P 50V GRM40 
C9 Monolithic 1.5P 50V GRM40 
C10 Monolithic 470P 50V GRM40 
C11 Monolithic 8P 50V GRM40 
C12 Monolithic 8P 50V GRM40 
C13 Monolithic 0.5P 50V GRM40 
C14 Monolithic 0.001 50V GRM40 
C15 Ceramic 6P 50V 


EP1 ~ P.C. Board B-1221B 


rhe 


SECTION 12 OPTIONAL UNITS 


12 - 1 UT-28, UT-29 OPTIONS 


UT-28 DIGITAL CODE SQUELCH UNIT UT-29 TONE SQUELCH UNIT 


eee eue & 
= PRO eoe OP 6 um 
rao v epee ys S| 


INSTALLATION PROCEDURE 


IC-38A installation location on MAIN UNIT for UT-28 IC-48A/E installation location on MAIN UNIT for UT-28 
and UT-29. and UT-29. 


AL 


Space for UT-28, UT-29 J6 J4 J7  J8 Space for UT-28, UT-29 


[bas J 


3. Install the unit in the spot shown in the photos above. 


NOTE: Unplug the power ‘cable before performing any 


_work on the t transceivers. oS e Adhesive tape is applied to the sponge on the back of 
ieee 8 a the unit, so remove this in order to install the unit 
properly. 


1. Unscrew the two cover screws on the rear panel and 
4. Re-attach the cover to the transceiver. 
remove the top cover. 
2. Connect the 10-pin and 8-pin plugs to J4 and J6 on the 
MAIN UNIT of the IC-38A or to J7 and J8 on the MAIN 
UNIT of the IC-48A/E. 


Vi 1 


12 - 2 UT-28, UT-29 BOARD LAYOUTS 


UT-28 
Q1 
28C271 2, 
UT-29 BASE 
(Top View) ‘ 
COLLECTOR 
EMITTER 
Symbol: LY 
O2 
2SA1341 
BASE 
COLLECTOR 
EMITTER 
Symbol: BL 
UT-29 


(Bottom View) 


12-3 UT-28, UT-29 PARTS LIST 


UT-28 DIGITAL SQUELCH UNIT 


REF. NO. 


IC1 
IC2 


D1 
D2 
D3 
D4 


X1 


R1 
R2 
R3 


C1 
C2 
C3 
C4 
C5 
C6 
Lf 
C8 
C3 


J1 
J2 
J3 


P1 
P2 


EP1 


DESCRIPTION 


IC 
IC 


Diode 
Diode 
Diode 
Diode 


Crystal 


Resistor 
Array 
Resistor 


Ceramic 
Ceramic 
Monolithic 
Electrolytic 
Electrolytic 


Barrier Layer 


Monolithic 
Monolithic 
Monolithic 


Connector 
Connector 


Connector 


Connector 
Connector 


P.C. Board 


TYPE (PART NO.) 


uPD7507SCT-217 
uPD6302CA - 


1$$133 
188133 
1$$133 
1$$133 


FABNKDOO 


27k 


RNSA05S473J 


27k 


33P 
33P 


D33Y5V1E104Z21 


47 
47 
0.01 


D33Y5V1E104Z21 
D33Y5V1E104Z21 
D33Y5V1E104Z21 


PD09-05M 
PD09-05M 
PD09-04M 


EHR-10 
EHR-08 


B-1168A 


UT-29 TONE SQUELCH UNIT 


REF. NO. 


IC1 
IC2 
IC3 


Q1 
Q2 


D2 
D3 


x1 


R1 
R2 
R3 
R4 
R5 
R6 
R8 
R9 
R10 
R11 
R12 
R13 
R14 
R15 
R16 
R17 
R18 
R19 
R20 


C1 
C2 
C3 
C4 
C5 
C6 
CF 
C8 
Cg 
C10 
C11 
C12 
Cis 
C14 
C16 
C16 


J] 
J2 


P1 
P2 


EP1 


12='3 


DESCRIPTION 


IC 
IC 
IC 


Transistor 
Transistor 


Diode 
Diode 


Crystal 


Chip 
Chip 
Chip 
Chip 
Chip 
Chip 
Chip 
Trimmer 
Chip 
Chip 
Chip 
Chip 
Chip 
Chip 
Chip 
Chip 
Chip 
Chip 
Chip 


Monolithic 
Tantalum 
Monolithic 
Tantalum 
Monolithic 
Tantalum 
Monolithic 
Monolithic 
Monolithic 
Monolithic 
Mylar 
Mylar 
Monolithic 
Tantalum 
Monolithic 
Tantalum 


Connector 
Connector 


Connector 
Connector 


P.C. Board 


TYPE (PART NO.) 


MN6520 
uPD4094BG 
NJM4558M 


28C2712-Y 
2SA1341 


188184 
1$$193 


4.194304M 


2.2k 
150k 
10k 
15k 
10k 
470k 
4.7k 
10k 
180k 
820k 
100k 
100k 
10k 
10k 
330k 
330k 
330k 
1M 
1M 


PDO9A-04M 
PDO9A-05M 


EHR-10 
EHR-08 


B-1197A 


FACNKDOO 


MCR10 
MCR10 
MCR10 
MCR10 
MCR10 
MCR10 
MCR10 
RH0521C14J08A 
MCR10 
MCR10 
MCR10 
MCR10 
MCR10 
MCR10 
MCR10 
MCR10 
MCR10 
MCR10 
MCR10 


GRM40 F 
SVA1C105M 
GRM40 F 
SVA1C105M 
GRM40 F 
SVDOG686M 
GRM40 
GRM40 
GRM40 F 
GRM40 

50V 

50V 

GRM40 F 
SVC1C106M 
GRM40 
SVA1C105M 


12 - 4 UT-28 VOLTAGE/CIRCUIT DIAGRAM 
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12 -5 UT-29 VOLTAGE/CIRCUIT DIAGRAM 
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12 -6 OTHER OPTIONAL UNITS 


Part of the tremendous versatility of the IC-38A and IC-48A/E is their adaptability to base station use when not being used as 
mobile units. 


The following recommended options will help complement your new base station system. 


= — 


PS-45 POWER SUPPLY IC-PS30 AC POWER SUPPLY 


The OPC-102 INTERFACE CABLE for connecting the 
PS-45 to the transceivers must be purchased separately. 


SP-7 EXTERNAL SPEAKER 
© Compact, easily installed in a (ergs 

variety of locations 
e Adjustable, lightweight stand 


SP-10 EXTERNAL SPEAKER 
e Adjustable stand for multi- 
directional audio output 
e Excellent also for mobile use ; 


SM-8 DESK MICROPHONE 
e Electret condenser type mic 


SM-10 COMPRESSOR/GRAPHIC EQUALIZER DESK 
TOP MICROPHONE 


element ’ e@ Electret condenser mic element 
e UP/DOWN function switches e @ Compressor amplifier 
@ Tone control : @ Tunable equalizer 


@ HIGH/LOW mic output select- 
ability 


@ Level meter and Output level 
control 
e UP/DOWN function switches 


AND FOR MOBILE USE: 
HS-15 MOBILE FLEXIBLE HS-15SB SWITCHBOX SP-8 EXTERNAL MOBILE SPEAKER 
MICROPHONE @ Connects to the HS-15 
@ Uni-directional mic 

@ Flexible neck 

e Light, convenient for driving ease 


e Compact, easily attachable to your sun 
visor or dashboard 
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12 -6 OTHER OPTIONAL UNITS 


Part of the tremendous versatility of the IC-38A and IC-48A/E is their adaptability to base station use when not being used as 
mobile units. 


The following recommended options will help complement your new base station system. 


PS-45 POWER SUPPLY IC-PS30 AC POWER SUPPLY 


The OPC-102 INTERFACE CABLE for connecting the 
PS-45 to the transceivers must be purchased separately. 


4 


SP-10 EXTERNAL SPEAKER i 
e Adjustable stand for multi- 
directional audio output 
e Excellent also for mobile use | 


SP-7 EXTERNAL SPEAKER 
© Compact, easily installed ina (a 

variety of locations 
e Adjustable, lightweight stand } 


SM-8 DESK MICROPHONE 
e Electret condenser type mic 


SM-10 COMPRESSOR/GRAPHIC EQUALIZER DESK 
TOP MICROPHONE 


element " e Electret condenser mic element 
e UP/DOWN function switches : @ Compressor amplifier 
@ Tone control i @ Tunable equalizer 


e@ HIGH/LOW mic output select- 
ability 


e Level meter and Output level 
control 
e UP/DOWN function switches 


AND FOR MOBILE USE: 
HS-15 MOBILE FLEXIBLE HS-15SB SWITCHBOX SP-8 EXTERNAL MOBILE SPEAKER 
MICROPHONE e Connects to the HS-15 e Compact, easily attachable to your sun 


@ Uni-directional mic visor or dashboard 
@ Flexible neck 


e Light, convenient for driving ease 
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ICOM 


ICOM 


INCORPORATED 


1-6-19, Kamikuratsukurl, Hirano-ku, Osaka 547, Japan 


Phone: (06) 793-5301 
Telex: 05277822 ICOMTR J 
Fax : (06) 793-0013 


ICOM AMERICA, INC., 
2380 116th Avenue N.E., 
Bellevue, WA 98004 
Phone: (206) 454-8155 


Telex: 230-152210 ICOM AMER BVUE 


Fax: (206) 454-1509 


3150 Premier Dr., Suite 126, 
Irving TX 75063 

Phone: (214) 550-7525 
Fax: (214) 550-7423 


1777 Phoenix Parkway, Suite 201, 
Atlanta, GA 30349 
Phone: (404) 991-6166 


ICOM CANADA, LTD., 
3071-#5 Road, Unit 9; 
Richmond, B.C., 

V6X 274 Canada 
Phone: (604) 273-7400 
Fax: (604) 273-1900 


ICOM (EUROPE) GmbH, 
Himmelgeister Strasse 100, 
4000 Dusseldorf 1, 

West Germany 

Phone: 0211-346047 
Telex: 41-8588082 ICOM D 
Fax: 0211-333639 


ICOM AUSTRALIA, PTY., LTD., 
7 Duke Street, Windsor 3181, 
Victoria, Australia 

Phone: (03) 529-7582 

Telex: 71-35521 ICOMAS 

Fax: (03) 529-8485 


